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PFe See.., 


Television's future received quite a 
thorough probing at the December FCC 
u-h-f color standards hearings in Wash¬ 
ington, with reams of testimony offered 
by industry on the virtues of the current 
monochrome v-li-f system, projected u-h-f 
3-color sequential and simultaneous meth¬ 
ods and the v-h-f/u-h-f bands for general 
television services. 

In a five-day session, engineers and ex¬ 
ecutives of operating and planned tele¬ 
vision stations and manufacturers dis¬ 
closed that over $5,000,000 have been 
spent during the past two years in re¬ 
search, development and production of 
equipment for monochrome and color 
v-h-f and u-h-f telecasts. 

In urging the adoption of immediate 
u-h-f color standards for the sequential 
system which would operate in twenty- 
seven 16-me channels on the 480 to 
920-mc bands, CBS stated that their 
method in its present state is “practical 
and capable of rendering the public a high 
type of 'Service . . . equipment for both 
broadcasters and public can be manu¬ 
factured now ... and no other set of 
standards, hypothetical or real, can assure 
as high a quality of television services 
for the u-h-f band.” Several manufac¬ 
turers, including Westinghouse and Zen¬ 
ith, supported this view. 

Defending the present setup, represen¬ 
tatives from RCA said that the current 
standards and frequency allocations estab¬ 
lished by the FCC after extensive and 
careful study on its part and upon recom¬ 
mendations of the RTPB, were agreed 
upon as adequate and proper for postwar 
television. And today, they said, we have 
a well developed television service that 
has been engineered to a point where it's 
capable of excellent reproduction in a 
home. They accordingly urged the Com¬ 
mission to give its full support to this 
presently operating proven service and 
defer adoption of any u-h-f color stand¬ 
ards, 

Analj^zing the two methods of color transmis¬ 
sion, simultaneous-method experts declared that 
the s^uential system requires two separate sta¬ 
tions if both color and monochrome services are 
to be maintained; the simultaneous color system 
can be interchanged with black and white on 
either of the u-h-f or v-h-f channels. These 
experts also declared that actually less band¬ 
width is required than for the sequential system, 
and the simultaneous method affords greater 
flexibility for network operation. Notwithstanding 
the progress made, there arc still endless color 
transmission problems to solve, and appropriate 
standards could never be prepared now, but per¬ 
haps in four or five years, these experts em¬ 
phasized. 

The RTPB panel on u-h-f color television, the 
RMA television systems committee, TBA, as well 
as several manufacturers including Farnsworth, 
and Philco also supported the postponement of 
color standards. 

To provide additional accurate background for 
judgment, members of the Commission agreed 
to visit New York City and view a new DuMont 
direct-view electronic color tube and a mono¬ 
chrome tube that can be viewed in sunlight, and 
also attend a 2S-mile CBS live-color telecast, 
during closed sessions. 

January will see additional cross-examining 
sessions and then will come the decision . , . an 
all-important decision all industry awaits 
anxiously . . . and one which the FCC promises 
will be made very quickly. We hope so!-—LW 
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DE MORNAY • BUDD 
STANDARD TEST EQUIPMENT 


For Precision Measurements in the Microwave Field 



The complete line of De MornayBudd standard 
test equipment covers the frequency range from 
4,000 mcs. to 27,000 mcs. It provides all R. F. 
waveguide units necessary for deiicate, precision 
test work requiring extremely high accuracy in 
attenuation measurements, impedance measure¬ 
ments, impedance matching, calibration of di¬ 
rectional couplers, VSWR frequency measure¬ 
ments, etc. 

To eliminate guesswork, each item of this 
De MornayBudd test equipment is individually 


tested and, where necessary, calibrated, and 
each piece is tagged with its electrical character¬ 
istics. All test equipment is supplied with inner 
and outer surfaces gold plated unless otherwise 
specified. 

NOTE: Write for complete catalog of 
De Mornay*Budd Standard Components 
and Standard Bench Test Equipment, Be 
‘ sure to have a copy in your reference 
files. Write for it today. 


The three test set-ups illustrated above include: 

Tube Mount Tunable Dummy Load 

Flap Attenuator Standing Wave Detector 

Frequency Meter Type “N” Standing Wave Detector 

Calibrated Attenuator Directional Coupler 

Tee Hight Power Dummy Load 

Stub Tuner Cut-Off Attenuator 

Stands, etc. 


DF MORNAY 
BUDD 







EQUIPMENT 

FOR 

97% OF ALL 
RADAR SETS 


IM MORNAY • BUDD INC., 47S GRAND CONCOURSE, NBW YORK 5 1, NEW YORK. CABLE ADDRESS **DEMBUD,** N. Y. 
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ALTEC LAmSIIC 


'Htim 




A UNIQUE LINE OF LOUDSPEAKERS 
. UNEXCELLED IN ANY FIELD...FOR ANY USE 





604 Oupiex 1 Scinch 


503 MulticeN Dia Cone 15-inch 


600 Dia*Cone 12‘inch 




THE MODEL 604 DUPLEX fulfjlls profeB^ional requirements for a full 2-way 
speaker, reproducing the entire FM range without intermodulation or 
distortion. It provides the uUimate in sound quality . . . unsurpassed 
by my unit at any price, 

THE MODEL 603 MULTiCEU DiA-coHE meets the tremendous need for ultra 
high-fidelity sound that approaches the Duplex in quality,, but is more 
economical in price* This speaker incorporates all the advantages of a 

2- way multicellular speaker system. * 


THE MODEL 600 DIA-CONE IS designed primarily for manufacturers cater¬ 
ing to discriminating musical tastes. It is priced within the range of 
all connoisseurs who demand faithful reproduction of tone. They 
select this inexpensive unit as an auxiliary speaker for their receivers. 


hearing is believing . , . ask your dealer for a demonstration 


Cabinetry designed to 
enhance sound reproduc¬ 
tion and harmonize with 
interiors is available 
for Models 604 and 603. 


KEEP AD 



The Modeis 603 and 600 both 
emptoy the exclusive Dia¬ 
Cone construction principle, 
reproducing low freguen- 
cles and high frequencies 
from separate diaphragms* 


L A N S I N G 
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HEATING 


An FM Radiotelephone 
with a truly NATURAL voice quality! 


New KAAR FM radiotelephones offer an improvement 
in tone quality which is suprising to anyone who has had 
previous experience with mobile FM equipment. The 
over-all audio frequency response through the KAAR 
transmitter and receiver is actually within plus or minus 5 
decibels from 200 to 3500 cycles! (See graph below.) This 
results in vastly better voice quality, and greatly improved 
intelligibility. In fact, there is appreciable improvement 
even when the FM-39X receiver or one of the KAAR 
FM transmitters is employed in a composite installation. 

KAAR FM transmitters are equipped with instant-heat¬ 
ing tubes, thus making it practical to operate these 50 and 
100 watt units from the standard 6 volt ignition battery 
without changing the generator. Inasmuch as standby 
current is zero, in typical emergency service the KAAR 
FM-50X ( 50 watts) uses only 4% of the battery current re¬ 
quired for conventional 30 watt transmitters.Battery drain 
for the KAAR FM-100 X (100 watts) is comparably low. 

For full information on new KAAR FM radiotelephones, 
write today for Bulletin No. 24A-46. 



.KAAR LOUD SPEAKER, remote controls for transmitter 
and receiver (illustrated above) and the famous Type 
4-C push-to-talk microphone are among the acce&^ 
series furnished with the equipment. 


IMPROVED 0VER-J\LL FREQUENCY RESPONSE 
THROUGH KAAR FM TRANSMITTER AND RECEIVER 


10 - 
5 - 



\S\ -- L__J— 1 - 1 - I M l--L—J- 

100 700 300 500 1000 7000 3000 SOOO 

FREQUENCY IN CYCLES PER SECOND 




KAAR ENGINEERING CO. 

PALO ALTO - CALIFORNIA 


KAAR Nc 


ENGINEERING . 


CO. 
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* These two Jensen speakers 
1% with Aimco 5 PM design, 
%\ provide excellent high-fidel- 
|M ity performance. Excellent as 
IM replacement and modern- 

m izing units for FM and 

W television receivers, radio- 

y phonograph combinations, 
for studio monitoring, wired 
music, and for similar appli¬ 
cations. Installed in Jensen 
Bass Reflex* cabinets, they 
provide exceptionally high- J 

quality reproduction with I 

added octaves of bass re- m 

sponse. 


AV*»’*** I 

I 


Trade Mark Registered 


en^en 

SPEAKER 


Model P12'SH (Superseding 
PM12.CT). A new 12-inch high- 
fidelity ‘AlMfCOS PM speaker. De¬ 
signed for use with Jensen Model 
A-121 or Model D-121 Bass Re- 
ilex cabinets. Maximum power 
handling capacity in speech and 
music systems, 8 watts. Voice 
coil impedance. 6-8 ohms. 

Standard Fidelity Model P12-S, 
Voice coil impedance 6-8 ohms. 
Power handling capacity in speech 
and music systems. 10 watts. 


JENSEN MANUFACTURING CO., 66Q3 S. LARAMIE AVE., CHICAGO 38, U. S. A 

In Conado: Copper Wire AWvcff, Ih/., II King 5t., W., Toronto, Ont. 
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ways a winner! 


Collins 31OA Exciter 


RELIABLE —The Collins 30K is designed to 
give continuous satisfactory performance 
on the amateur bands. When you want to 
go on the air, just throw the switch. The 
components utilized in the 3OK are rugged 
and long lasting. They are built to back 
you up when the DX starts coming through. 

EFFICIENT AND CONVENIENT —The 30K 

is designed specifically for amateurs. It 
utilizes modern circuits and wartime elec¬ 
tronic developments. It*s easy to operate. 
The 310A exciter is placed right on the 
operating desk. PTO (permeability tuned 
oscillator) control gives you accurate direct 
reading frequency control. The 3OK is 
rated at 500 watts input on cw or 375 
watts on phone. 

ATTRACTIVE —Both transmitter and exciter 
are finished in St. James gray. You’ll be 
proud of their up-to-date, pleasing appear¬ 
ance. They will give a professional look— 
and performance—to your ham shack. 


Collins 30iC Tronsmitfer .J 


There are several more reasons 
why the 3 OK is a winner. For in¬ 
stance, the PTO is accurate to 
within 2 kc on twenty meters, and 
the audio circuit contains a speech 
clipper for more effective modula¬ 
tion. We suggest that you write for 
an illustrated descriptive bulletin. 
The 30K and 310A come complete 
with tubes and interconnecting 
cable. 


COLLINS RADIO COMPANY, CEDAR RAPIDS, IOWA 


r 




I 11 W. 4Znd St., New York 18, N. Y, 

V_ 


458 South Spring St., Los Angeles 13, California 


_ / 
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W HIGH f/DfiiTv 


LINEAR 

STANDARD 


ULTRA 


m 


Linear Standard 
audio units ore the 
closest approach 
to the ideal com¬ 
ponent from the standpoint of frequency re¬ 
sponse, wave form distortion, efficiency, shield¬ 
ing, and dependability. Guaranteed response 
±; 1.3 DB, 20—20,000 cycles. The standard 
of the broadcast industry . . . units available 
for every audio and power application. 


COMPAQ 


For compact, high fidel¬ 
ity equipment, UTC Ultra 
Compact units are 
unequalled. Light in 
weight, yet providing frequency response li; 2 DB 
from 30 to 20,000 cycles. All units except those 
carrying DC in primary employ true hum balancing 
coil structure which, combined with high conduc¬ 
tivity outer case, insures good inductive shielding. 
Units available for all audio applications up to 
4- 10 DB in operating level. 


INTERSTAGE 


HLTERS 


VARITRAN 


UTC Interstage 
Filters (10,000 
ohms impedance) 
are available in 
low pass (LPI), 

high pass (HPI), and band pass (BPI) types for 
at! frequencies from 200 to 10,000 cycles. De¬ 
signed to effect 6 DB loss at cutoff frequency 
...35 DB at .75 and 1.5 times cutoff fre¬ 
quency ... 40 DB at .5 and twice cutoff fre¬ 
quency. Dual alloy magnetic shielding reduces 
pickup to 150 Mv. per gauss. 



Varitran units pro- 
videan ideal means 
of voltage control 
for AC equipment. 

Performance fea¬ 
tures include high 
efficiency . . . ex¬ 
cellent regulation 
...universal 
mounting features . . . self-contained fuse protec¬ 
tion. Available in 115 volt and 230 volt models 
with from 1 to 11 Amp. output rating. These units 
afford stepless adjustment of voltage from 0 to 
113% of line voltage. 
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LEWIS WINNER, Editor 


POSTWAR MARINE RADAR 
In Great Britain 


That centimetric radar is of such 
value to ships as to be practically in¬ 
dispensable, was the unanimous con¬ 
viction of the twenty-two maritime 
nations represented at the Interna¬ 
tional Meeting on Radio Aids to Ma¬ 
rine Navigation held in London in 
May. The anti-collision function of 
radar is invaluable in all waters; in 
addition radar greatly assists coastal 
navigation and pilotage in restricted 
waters. 

There was also agreement, however, 
that the usefulness and reliability of 
radar sets falls off very steeply with 
reduction in cosi:, and attempts to econ¬ 
omize by relaxing specifications would 
almost certainly bring the whole thing 
into disrepute with navigators. Dis¬ 
cussing wartime radar experts at the 
meeting agreed that generally the 
equipment designed for war applica¬ 
tions were not suited for merchant 
shipping. For instance pulse durations 


Figure 1 

Scanner-height curves. 



Analysis of Equipment Requirements . . . Pulse Durations, 
Horizontal and Vertical Beam Widths, Types of Polariza¬ 
tion, Sea Clutter Controls, Transmitting Powers, Perform¬ 
ance Monitors, Scanners and Frequency Ranges. 


by M. G. SCROGGIE 

Consulting Radio Engineer 
London^ England 


of the order of 1 microsecond or more 
are useless. Naval radars were also 
found of little use, since they were de¬ 
signed to cover aircraft location, with 
scanner mountings needlessly compli¬ 
cated. Most wartime equipment re¬ 
quired great operating and servicing 
skill, much more skill than many mer¬ 
chant shipowners would be inclined to 
provide. 

Realizing this, the Hritish Govern¬ 
ment in the summer of 1944 set up a 
body which after trials and inquiries 

Figure la 

Scanner and driving motor. 


wrote a minimum performance speci¬ 
fication for marine radar. This was 
issued for the guidance of shipowners 
and manufacturers. Britain's Admir¬ 
alty Signal Establishment proved the 
practicality of the specification by 

Figure Ih 

Chart comparison unii permitting superiniposi- 
tion of ppi picture on chart. 
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Figure 2 

Sitfnal-noise ratio, in db, of echoes from objects cf various sizes, and attenuation, also in db, due to 
heavy rain at various wavelengths. Intersection of curves indicate approximate limiting ranges during 

rain. 


building a model and demonstrating it 
at the International Meeting. 

In developing this model, frequency 
problems were studied carefully. Two 
factors were found to favor choice of 
a short wave. 

(i ) For a scanner of given aperture, 
the beam can be narrower horizontally, 
giving better azimuth discrimination. 

(2) For a scanner of given height, 
objects can be detected closer to the 
water. (Figure 1 shows the height, at 
a 6-mile range, of the lowest lobe of 
radiation. From this the scanner height 
and w'avelength necessary to detect low 
objects can be judged.) 

Two factors were also in favor of 
long waves: 

(J) Reduction of masking by rain 
and clouds. 

(2) Improvement in magnetron effi¬ 
ciency. 

The question resolved itself into 
choosing the shortest wave that was 
not too badly affected by weather. In 
Figure 2^ appears weather data indi¬ 
cating how rain affects radar range. 
The effect on 1-cm waves is too drastic 

iFrom paper presented by H. E. Hogben of 
Britain’s Admiralty at International Meeting. 


for their use in a general-purpose 
radar, which ought to be able to detect 
a medium ship at not less than about 
6 miles regardless of rain. While 5 cm 
is quite satisfactory as regards weather, 
a rather unwieldy scanner is necessary. 
The choice therefore fell on 3 cm, for 
which magnetrons, waveguides and 
other components are available. Ac¬ 
cordingly the 9320-9600 me band has 
been selected for marine radar by the 
United States and Britain. 

It may be that for shore radar, 
where it is practicable to use large 
scanners mounted quite high, a rather 
longer wave may be chosen to give 
immunity from atmospheric attenua¬ 
tion. On the other hand, for small 
craft, short-range radar on 1 to 2 cm 
is likely to be tlie most useful. 

Pulse Duration 

Another topic carefully analyzed 
was pulse duration. The importance 
of minimum range can hardly be over¬ 
emphasized. The pulse in many war¬ 
time radars obscured objects up to 
about one-third of a mile from the ship. 
For pilotage in restricted waters some¬ 


thing like one-tenth of this figure is 
, required, which fixes the pulse at not 
more than about 0.25 microsecond, 
preferably less. Shortness of pulse is 
needed also for adequate range dis¬ 
crimination, so that aspects of ships 
and the details of coastlines, for ex¬ 
ample, can be discerned. 

Horizontal Beam~Width 

Azimuth discrimination, another de¬ 
sign feature, was found to be less easily 
achieved. Detection of coastlines and 
other objects is of slight value if they 
are not easily recognizable or if the 
echoes of separate buoys and vessels 
are coalescent. Experience shows that 
a horizontal beam-width of 23 ^° is 
about the greatest that should be con¬ 
sidered, and the improvement with a 
1° beam is very marked. 

If W is the width of the scanner 
mirror, and ® is the horizontal beam 
width between half-amplitude points, in 
degrees, then 

W = — 

0 

With an even distribution of power 
over the antenna aperture, k is 60, so 
for a 3-cm wavelength and 1° beam, 
the mirror would have to be 180-cm 
wide. Unfortunately this is not 
enough, because with uniform power 
distribution the side lobes are only 14 
db down on the main beam. Ideally, 
side lobes ought to be at least 40 db 
down to give freedom from spurious 
echoes. By adjusting the distribution 
of power so that it tapers off from cen¬ 
ter to sides of the scanner, the side 
lobes can be reduced, at the cost of 
broadening the main beam for a given 
aperture, A suitable compromise, mak¬ 
ing k = 100, gives a theoretical lobe 
reduction of 30 db. In practice about 
25 db can be achieved. On this basis, 
the aperture for a 1° beam is 300 cm, 
a rather unwieldy size to rotate at the 
desired speed of at least 25 rpm and 
preferably up to 60 rpm. A ISO-cm 
scanner, giving a 2® beam, was re¬ 
garded as a good compromise, 

Ofher Equipment Requfrem^nfs 

Vertical beam-width selection pro¬ 
vided quite a problem. There was the 
choice of using a pencil beam, which 
necessitates stabilization against roll¬ 
ing and pitching of the ship, or a fan 
beam, which brings in more clutter 
from sea, rain and clouds. Although 
the latter are far from welcome, the 
difficulties and cost of stabilization will 

Figure 3 

Admiralty postwar marine radar system. 
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generally force the choice of the fan. 
A vertical beam-width of 20° to 40° 
was considered reasonable. 

Po/arlzatlon 

Horizontal polarization has been 
lound to give substantially less sea 
clutter than vertical, and is therefore 
preferred. 

Sea Clutter 

Owing to the very narrow range of 
amplitude discrimination of a 
fairly critical adjustment of receiver 
gain is necessary to pick out desired 
echoes from sea clutter. The gain 
appropriate to one part of the ppi re¬ 
sults in echoes elsewhere being either 
suppressed altogether or lost in satura¬ 
tion. Thus some form of automatic 
gain control is essential if the whole of 
the ppt is to be useful simultaneously. 

An empirical relation between peak 
power of clutter echoes, F, and con¬ 
trolling factors ts 

P = k, e-k'. ^ 

Where: P is range 

ki is proportional to transmitter 
power, square of, antenna gain, 
pulse duration, and horizontal beam 
width, and 

ka depends on height of scanner, 
wavelength, and roughness of sea. 

Of these factors, the variables are 
range and roughness. In the swept 
gain system, the gain is made to vary 
in the desired way with range by util¬ 
izing the approximately exponential 
grid-plate characteristics of a suitable 
tube. Sea roughness is taken care of 
by a manual control, as regards varia¬ 
tion in time. Roughness usually varies 
also with azimuth, however, and in 
any case the clutter depends on the 
aspect of the waves, being weaker 
down wind than into wind. 

To allow for this, there is the alter¬ 
native system which reduces gain ac¬ 
cording to the echo strength, the time 
constant being several times greater 
than pulse duration in order not to 
suppress desired echoes. The disad¬ 
vantage of this device is that echoes 
from extensive formations such as 
land are, as it were, differentiated, and 
made less recognizable. This second 
method was found therefore better 
suited to shore radar. 

Transm/fter Power 

With the high antenna gain result¬ 
ing from a beam-width of not more 
than, say, 2°, it was considered that a 
pulse power of 10 kw at 3 cm was 
enough. The types of 3-cm magnetrons 
actually available may be the deter¬ 
mining factor. 

Performance Monitoring 

Navigators will no doubt rightly 
look on radar with some reserve until 


its reliability is established beyond 
question. They cannot be expected to 
place much faith in it so long as the 
slightest uncertainty exists whether 
clearness of the ppi means absence of 
obstructions or falling off in efificiency 
of the radar. Those studying the prob¬ 
lem found that speedy and unmistak¬ 
able indication must be provided should 
there be any appreciable deterioration 
in radar performance. Over a certain 
range of degraded performance, the 
radar may still be useful, so long as 
warning is given; below that level it 
should cut out altogether. 

Genera/ Des/gn Features 

The design of display, controls, 
facilities, layout, etc., must be closely 
studied from the point of view of mer¬ 
chant ship officers. It was found nec¬ 
essary to provide facilities for super¬ 
imposing ppi pictures on charts of vari¬ 
ous scales, quick measurement of range 
and bearing of any echo, and compass 
stabilization of ppi, with radial ships- 
head marker. Wartime needs were 
found to have sufficiently emphasized 
provision against extremes of climate, 
plus, salt water and smoke. 

Admiralty Model 

The units comprising a complete in¬ 
stallation, based on the merchant-ship 
study, are shown in Figure 3. Al¬ 
though functionally the chart compari¬ 
son unit is optional, its practical value 
makes it indispensable. There may, 
in fact, be a preference for combining 
it with the main control panel, omit¬ 
ting the other form of display. 

Scanner 

The scanner consists of a cheese- 
type mirror, aperture 150 x 7.5 cm, 
fed by waveguide horn, giving a beam 
2° X 39°, with side lobes 26 db down 
at the operating frequency and 23 db 
at the ends of the frequency band. A 
p 2 ~hp motor rotates it at a speed vari¬ 
able from 20 to 70 rpm for experimen¬ 
tal purposes. Condensation in the 
waveguide, which would cause exces¬ 
sive losses, is prevented by electrically 
heating throughout its length and blow¬ 
ing air through it. 

The main console was designed like 
a steel filing cabinet, out of which the 
sections can be slid for inspection. It 
is normally locked up, with a steel 
shutter over all preset controls. It 
contains a motor-generator; hydrogen 
thyratron modulator; r-f head includ¬ 
ing transmitter, crystal, local oscilla¬ 
tor, afe unit, and i-f amplifier; remain¬ 
der of receiver, including swept gain 
and instantaneous age (both are fitted, 
for comparison); power packs, and 
regulating gear. There is also a moni¬ 
toring device by which voltage read¬ 
ings at twenty key points, picked off in 



Figure 4 

Main ppi. Entire system is controlled from this 
point. 


rapid succession by a continuously 
rotating uniselector, can be displayed 
as vertical lines on the ppi tube. Nor¬ 
mally adjusted to equal height, these 
lines show up any irregularity at a 
glance. 

The modulator generates one thou¬ 
sand .2-microsecond pulses per second, 
applied to the magnetron cathode 
through a 1:4 pulse transformer. 

There are altogether 11 i-f stages, 
and distribution to the other units is 
at an i-f of 45 me to avoid the diffi¬ 
culties of covering the required 8-mc 
bandwith with variable frequency dis¬ 
tribution. The first stage is a neutral¬ 
ized triode, for maximum signal-to- 
noise ratio. 

Ma/n Display and Control Panel 

A 9" ppi is azimuth-stabilized from 
g}^ro-compass or magnetic transmit¬ 
ting compass, so that a fixed scale with 
north at the top reads beiirings with 
(Continued on page 41) 


Figure 5 

Optical principle of the chart comparison unit. 
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Figure 1 

Setup in live«end dead'end studio. 

(Com-fcsy Rolt>h H. Jam's Compayiy) 



Figure 2 

Fliminating unwanted pickup from live end or side walls with « 
cardioid or unidirectional mierophone. 

(Courtesy Ralph H. Jones Company) 


Placement and Operation of 
MICROPHONES IN BROADCAST STUDIOS 


Analysis of Fundamental Microphone Arrangements That 
Can Be Used as a Basis for Complex Placements. 

by lOHN B. LEDBETTER 

Studio-Transmitter Engineer, WKRC 


Correct placement of a particular 
MICROPHONE depends on a number 
of variable factors such as the acoustic 
characteristics of the studio, type and 
placement of talent, directive response 
of the microphone, and the size of the 
audience. Because these factors are so 
widely variable no fixed rules or 
placement diagrams can be depended 
on to produce the desired effects in 
every application. Each program ar¬ 
rangement or variation thereof must 
be treated as an individual case and 
set up accordingly. Stringed instru¬ 
ments, especially bass viols, for ex¬ 
ample, are rather susceptible to hu¬ 
midity and temperature changes, and 
may thus require placement farther 
away from the microphone on damp, 
rainy days to maintain setup balance 
and to prevent predominance of the 
lower-frequency ranges. There are, 
however, basic setups and arrange¬ 
ments which have been worked out 
over a period of years and have 
proved most satisfactory in their in¬ 
dividual applications. 

In actual setups it is advisable to 
use as few microphones as possible for 
any given pickup, since microphones 
placed at different points in the same 
sound field introduce a certain 
amount of phase distortion. For small 
groups, orchestras or dance bands one 
microphone usually is sufficient, and 
in a number of cases has proven ade¬ 
quate for larger groups and even for 


complete concert orchestras. Proper 
overall balance is obtained by selective 
grouping of instruments and talent 
and the results checked by actual 
monitoring tests. 

Tn featuring one or more instru¬ 
ments it is at times desirable to use 
an extra microphone for each featured 
instrument or section and fading the 
microphone in at tlie mixing panel. 

In setups for a soloist with piano 
accompaiiyment an RCA 44-BX or 
similar velocity microphone is usually 
used. Placing the vocalist at a distance 
of from four to six feet from the mi¬ 
crophone prevents excessive peaking 
of certain notes and eliminates the 
sibilant effect usually noticed at lesser 
distances. 

A satisfactory balance between 
piano and voice is usually obtained by 
placing the piano, with top raised, 
about twelve to fifteen feet away with 
its open side facing the microphone. 

In Figure 1 appears a typical set¬ 
up for a small group in a Ikr-cud 


iicad-emi studio, with the group placed 
in the dead end, facing the live end 
and using a 44-BX bidirectional mi¬ 
crophone; W. E. S-Ball used for sound 
effects. Sound rcenforcement from the 
live wall may he controlled ])y tilting 
the microphone forward or turning 
slightly to either side. The stand may 
also be lowered a foot or so below' the 
speakers^ lip level and the face of the 
microphone tilted upward. Some an¬ 
nouncers prefer this method in gen¬ 
eral speaking since it seems to allow 
a more natural stance. Unwanted 
pickup from the live end or from side 
walls of the studio may be eliminated 
by using a cardioid^ or unindirectional 
microphone^ and arranging the group 
as shown in I'igure 2. Vocalists and 
announcers are usually instructed to 
stand at least two, and preferably 
three feet from the ribbon type of 
microphone to prevent accumulation 
and predominance of low frequencies. 
On the cardioid and unidirectional 
microphones close-talking may he ac- 
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Figure 3 

Dunce orchestra setup; violins 6' from microphone, saxophones 
4' to 6' behind violins, brass sections 6' to 10' behind saxophones. 

(Courtesy WLW) 



Figure 3a 

Orchestral pickup with suspended cardioid and velocity piano-bass 
microphone. 

IViAV) 


V 




complished by standing close and 
speaking into the side of the micro¬ 
phone, that is, in the plane of its rib¬ 
bon and thus operating only the pres¬ 
sure unit. With dynamic microphones® 
approach may be made to within one 
foot of the diaphragm without pro¬ 
ducing undesirable effects. 

The arrangement in Figure 3 for 
dance orchestra is generally satisfac¬ 
tory in studio setups. The violins are 
placed at a minimum of six feet from 
the microphone, the saxes about four 
to six feet behind the violins, and the 
brass section removed six to ten feet 
behind the saxes, depending on their 
loudness. A second microphone may 
be employed when it is desired to fea¬ 
ture muted trumpet or trombone or 
other special effects. The guitar, ordi¬ 
narily placed about three or four feet 
from the microphone, may be placed 
on the soloist's side opposite the brass 
or drums if these instruments pre¬ 
dominate, or an extra feature micro¬ 
phone may be added. The piano usu¬ 
ally is placed at a distance of about 
twelve feet, with its top raised and the 
open side facing the microphone. A 
second piano may be placed at an 
equal distance and within the same 
angle of pickup on either side of the 
microphone, and then moved toward 
or from the microphone until the 
proper balance between pianos has 
been obtained. 

For the same orchestra setup in a 
band-shell or remote pickup where 
audience and background noise is rela¬ 
tively high a more satisfactory pickup 
may be obtained by using a cardioid 
or unidirectional microphone placed 
in the same pickup position as the 
44-BX velocity shown in Figure 3, 
but with the dead side facing the 
source of objectionable sound. This 


type of microphone also allows a 
higher level to be fed into the audi¬ 
ence loudspeakers before a feedback 
point is reached. The announcer is al¬ 
lowed to assume a close-talking posi¬ 
tion at the side and about a foot away 
from the microphone when; announce¬ 
ments are to be made over background 
music. It may be found advantageous 
to place him directly in front of the 
microphone, or, if the music level can¬ 
not be sufficiently controlled during 
his announcements, it may be neces¬ 
sary to provide the announcer with a 
separate microphone, placed with its 
dead side toward the band to maintain 
the. proper levels between band and 
announcer. 

A typical symphony (Figure 4) re¬ 
quires a wide-angle pickup of approxi¬ 
mately 140° to 150°, and for this ap¬ 
plication a directional microphone'^ is 
most suitable. The cardioid, with its 
pick-up angle of 120° may be used 
satisfactorily by placing several feet 
farther from the orchestra. When 
background noises and acoustic con¬ 
ditions permit, two bi-directional mi¬ 
crophones may be used for pickup, 
these being placed side by side and 
separated by at least six feet and 
turned so that their individual pickup 
angles of approximately 90° will col¬ 
lectively provide uniform coverage 
over the required area. By this means 
a weak section can be compensated 
for by increasing the gain of that par¬ 
ticular microphone. A more perfect 
balance may often be accomplished by 
raising the unidirectional microphone 
to a height of six or seven feet and 
moving farther away from the group. 


iW.E. 639-B. 

=RCA 77. . . 

nV.E. 618-A, 633-A (salt-shaker), 630-A 

(8-ball). 

^W.E. 77A or 77B. 


A similar arrangement employing a 
44-BX velocity is used for pickup of 
the large choral group, (Figure 5) ; 
an extra microphone has been pro¬ 
vided for the announcer and master 
of ceremonies. 

Microphones as Sound 
Reen/orcemenf Media 

Tangible sound rcenforcement is 
used to give greater depth and body to 
broadcasts and to provide a satisfac¬ 
tory sound level for the audience. It is 
usually obtained through one of two 
methods; (1) conjunctive, and (2) di¬ 
rect. The first is commonly used in 
remote or portable setups and consists 
of a bridging coil connected across 
the remote amplifier output circuit 
and feeding into the phono or second 
stage of the usual type of public ad¬ 
dress amplifier. A variable pad or 
fader is placed across the secondary 
of the bridging coil to control the re¬ 
enforcement level. The second method 
is preferable in studio and similar in¬ 
stallations of a permanent nature. The 
reenforcernent in this case is accom¬ 
plished by the use of separate micro¬ 
phones, usually concealed in the 
wings of the stage or near the foot¬ 
lights and feeding directly into the 
sound system, the level being con¬ 
trolled from a mixing panel in the 
control room. 

Microphone Phasing 

When two or more microphones are 
used simultaneously, the proper phas¬ 
ing of each instrument in relation to 
the other becomes a matter of prime 
importance. One microphone out of 
phase will result in a hollow or 
booTny effect and prevent perfect 
overall balance. 

It is assumed that all microphones 
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Dependability and Uniformity of 
Accuracy Assured in the 
-hp- 400A Vacuum Tube Voltmeter 




This delicate -hp- engineered winding de¬ 
vice, equipped with cam-operated com¬ 
pensating wire guides, permits an even, 
steady movement of .001" resistance wire 
to the flat resistor card. Full potentiome¬ 
ter drive control permits winding at any 
practical rate of speed. Wire spacing 
can be mechanically controlled at any 
interval betwe^en .001" and .007", 


Flat resistor voltage dividers for the -hp- 400A 
Voltmeter are precision-wound by machine. This 
development by -hp- engineers makes possible the 
construction of more precisely uniform instruments 
—more economically, more quickly. 

The -hp- 400A Voltmeter long ago set a high 
standard of accuracy in measurements ranging 
from .005 volts to 300 volts, at frequencies from 
10 cps to 1 megacycle. There are no troublesome 
adjustments to make during measurement, and 
normally no special precautions against over¬ 
loads are needed. 

The meter of the -hp- 400A has scales for both 
voltage and decibel calibrations; and a handy range 


knob permits instantaneous range selection in 10 
db steps. The instrument itself is light, rugged, and 
compact for easy portability. 

Write today for complete details and price of 
this precision-built, general purpose voltmeter. 

HEWIETT-PACKARD COMPANY 

I293E Page Mill Road Palo Al+o, Calif,, U. S. A. 

I ^ 

Vacuum Tube Voltmeters Audio Signal Generators 

Audio Frequency Oscillators # Noise and Distortion Analyzers 
Wave Analyzers • Frequency Meters • Square Wave Generators 
Frequency Standards • Attenuators « Electronic Tachometers 
Amplifiers • Power Supplies • UHF Signal Generators 


0 


LABORATORY INSTRUMENTS FOR SPEED AND ACCURACY 


14 • COMMUNICATIONS FOR DECEMBER 1944 













Figure 4 

Wide-angle pickup for a symphony. 

iCov^rtesy IVLW) 

at the microphone terminal block; (2) 
inserting a patchcord in the circuit in 
(juestion with one end of the cord in¬ 
verted, and (5) use of a line-reversing 
switch. 

The first method is used when a mi¬ 
crophone is to be phased permanently 
and is accomplished by removing the 
screws which hold the microphone 
grille^ in place and removing the cover 
to expose the terminal block in the 
bottom of the case, immediately above 
the microphone coupling transformer. 
The two cable leads connected to the 
transformer primary are reversed and 
resoldered. 

The.second method is used when it 
is necessary to reverse the phase of a 
particular microphone after a pro¬ 
gram is on the air. Patchcords (WE 
type) are simply inserted in any con¬ 
venient part of the circuit ahead of 
the mixer, as Micropho'tve Out to 
Amp hi or Amp Out to Key In with 
one end of the cord inverted. With 
patch cords of the single-circuit type, 
where two cords are used to patch a 
given circuit, reversal is made by 
transposing the leads at one end of the 
cord. The possibility of a momentary 
break in the program or an instan¬ 
taneous circuit pop may be avoided in 
patching by waiting for a convenient 
pause in tlie program, then keycutting 
or by closing the fader at the instant 
patch insertion is made. The same end 
may be accomplished prior to the air 
time simply by rotating the micro¬ 
phone through an angle of 180°. 

At the transmitter it is often found 
that when the polarity switch of the 
modulation monitor is set to read posi¬ 
tive peaks, one particular voice peak¬ 
ing zero level may register 100%, yet 
another speaker giving the same audio 
level may modulate only 60%, or less. 
However, on reversing the polarity of 
the program line the second speaker 
is found to also modulate 100%. This 
condition, known as extended positive 
peak modulation and due to the pe¬ 
culiar harmonic content of some 
voices, particularly male, is usually 
more noticeable when one announcer 
or speaker follows the other on the 
same microphone. A line-reversing 
switch installed at the transmitter end 
of the program line is used to reverse 
polarity when necessary and thereby 
equalize the modulation peaks of each 
type of voice. Use of such a reversing 
switch is limited to the transmitter, 
since the studio engineer usually is 
provided with no means of checking 
actual modulation percentages. 

Figure 6 

Tvpical setup for r qutzz program. 

{Courtesy WKRC) 


in regular use at a particular station 
are, or have been, properly phased. 
Certain conditions arise, however, 
such as in the purchase of a new mi¬ 
crophone or the return of a repaired 
unit from the factory, that may alter 
this phasing. 

Condition of phase may easily be 
determined by the comparative-level 


connected to the regular input chan¬ 
nels of the mixer. With the faders of 
both channels set at the same level, a 
reading is taken of the output of the 
first microphone. With the first fader 
still open, the second microphone is 
switched into the circuit. An increase 
of level as noted on the volmne hidi- 
caling meter indicates the second mi- 


Figure 5 

Choral group setup with unidirectional microphone 6' to 7' from group. Extra microphones arc used 

for aanouncer and commentator. 


method in which two microphones, 
one the microphone under test and the 
-Other known to be correctly phased 
for its regular operations, are placed 
side by side, the front of each facing 
the same direction, and their outputs 


{Courtesy Stockdale) 

crophone is in phase with the first, 
while a decrease in level denotes the 
opposite. 

Three methods are commonly used 
to reverse the phase of a velocity mi¬ 
crophone \ reversing the cable leads 
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A Graphical Analysis of the 
CATHODE-COUPLED AMPLIFIER 


by MURRAY S. RIFKIN 

Research Laboratories 
Sperry Gyroscope Company 

A MATHEMATICAL ANALYSIS of tllC 
cathode-coupled amplifier will reveal 
the gain of the circuit over the linear 
portion of the output-input voltage 
curve, but will not be useful in deter¬ 
mining the amplitude limiting charac¬ 
teristics and quiescent operating con¬ 
ditions of the circuit. A graphical 
method of analysis can be applied to 
accomplish the latter functions by ob¬ 
taining a curve relating output voltage 
to input voltage, thereby enhancing the 
usefulness of the circuit. 

In Figure 1 appears the basic circuit 
under discussion throughout this an¬ 
alysis. Tubes of different types may 
be used for each stage; however, the 
practical case of similar tubes will be 
considered. Symbols used are: 

cathode-follower stage 
Ts grounded-grid stage 
Rfc common cathode resistance 
Rl plate-load resistance of T 2 
e, instantaneous input signal voltage 

Ct: instantaneous cathode-grid voltage 

of T, 

e\ instantaneous voltage across 

e,^ instantaneous voltage across 

instantaneous output voltage 
it instantaneous plate current in Ti 

instantaneous plate current in To 
Eiji, plate supply voltage 

Rapid Mefhod 

A method which yields a first ap¬ 
proximation of the output-input volt¬ 
age curve will be described first; ref¬ 
erence is made to Figure 2 in which 
idealized tube characteristic curves are 
shown. 

Using the Ib-Ei, family of curves, a 
load line is drawn for each of the two 

( Co^ttirwed an page 42) 


Figure 1 

Basic circuit under discussion. 



Method Provides Dynamic Characteristics of Cathode- 
Follower Grounded-Grid Amplifier to Facilitate Design 

Work. 



Figure 3 

Curves illustrating that the plate current of Ta varies between zero and the value of current at the 
intersection of the Ta curve with the resistance line for Rk. 
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G. L. Beers (right) of RCA Victor, demon¬ 
strating latest image orthicon camera to ye 
Editor at the Rochester Fall Meeting. Mr. 
Beers presented a demonstration of the camera 
and associated equipment at the meeting. 


TELEVISION RELAYING 

Paul H. Reedy 

Engineering Research and Development 
DepK CBS 

THE transmission OF COLOR as wcll as 
black and white television signals from 
one point to another presents a new and 
unique set of problems to the television 
engineer. Since the first postwar trans¬ 


A Report On 


mission of color television signals from 
the Chrysler Building in the fall of 1945, 
all known practical forms of relaying- 
have been employed by CBS, 

Chrysler Building-Madison Ave. Link 

In November 1945, the first CBS color 
television transmitter was installed on the 
seventy-first floor of the Chrysler Build¬ 
ing. This unit required a composite tele¬ 
vision signal input (h approximately 1 
volt peak to peak for full modulation 
and developed a peak power output of 
100 watts. Signals originating at 485 
Madison Ave., N.Y.C., were transmitted 
to the Chrysler Building via a New York 
Telephone Company coaxial-cable instal¬ 
lation. This coaxial cable was equali;^ed 
to a little more than 10 me. Since sueli 
equalization is accomplished by attenua¬ 
tion of low frequencies, the loss in a 
given length of transmission line is 
rather high. Thus it was necessary to 
use a repeater amplifier with a gain of 
approximately 24 db at 15 Vanderbilt 
Avenue in Grand Central Terminal. A 
signal level of 6 volts peak to peak de¬ 
livered to the input of the cable produces 
about H volt at the input of the repeater 
amplifier, the output of which produces 
6 volts peak to peak which is delivered 
to the Chrysler Building at a 1 volt 
peak-to-peak level. 

Noise Level Control 

Noise is present on the coaxial link 
due to both inductive pickup and ground 
currents. If no special balancing methods 
or clamping techniques are employed, the 
signal-to-noise ratio is approximately 40 


The 1946 


db at the input to the transmitter modu¬ 
lator. This noise varies periodically with 
time, different cycles occurring regularly 
throughout a 24 hour period. In practice, 
a noise level of 3% can be tolerated, but 
it is desirable to keep this down to 1% 
or less, if possible. 

A clamper on loan from the Bell Labs 
used at the Chrysler Building, has solved 
the problem, providing an improvement 
of 16 db in the signal-to-noise ratio. 

Coaxial-line transmissions are further 
complicated by cross modulation of line 
noise with the composite television signal. 
In the non-linear network elements, if 
such an effect does occur as a consequence 
of overload, wrong operating points, 
etc,, the noise present on the coaxial line 
is divided non-uniformly in amplitude 
in the tips of super sync, blanking and 
white levels. In such a case, line clamp¬ 
ing does not remove the difference com¬ 
ponent of noise present in the video sig¬ 
nal. The importance of this factor should 
not be overlooked. To prevent cross 
modulation it has been found necessary 
to limit the output swing of 829-Bs, used 
as cathode followers in the line and re¬ 
peaters, to 6 volts peak to peak across 
75 ohms. 

SAorf Range Radio Links 

Low power u-h-f or v-h-f wide-band 
radio links provide an auxiliary method 
of relaying color signals from studio or 
mobile equipment to the main transmitter. 
However, since a greater number of cir¬ 
cuit elements are required, alignment and 
maintenance duties are increased. In ad¬ 
dition, interfering radio frequency signals 
may be present, over wdiich the engineer 
has no control. 

A few weeks ago a 530-mc crystal- 
controlled color-relay transmitter was 
placed in operation by CBS. On sync 
peaks the power output is 35 watts. 
Double side band operation is employed 
witli an r-f band wddth of ± 10-mc flat. 

The video-modulator has five stages; 
6AB7, 6AG7, 6YG, two 807s in par¬ 
allel with d-c insertion on the grid and 
an 829-E cathode follower with d-c in¬ 
sertion on its grid. One volt of video 
peak to peak is required for 85% modu¬ 
lation of the transmitter. 

There arc seven stages in the r-f sec¬ 
tion : 6L6 crystal tri tet, 6L6 triplet*, 
829-B triplet' driving a pair of 8025s as 
a doubler, buffer amplifier and final 
cathode-modulated amplifier. The final 
r-f stage is cathode-modulated by an 
829-B video cathode follower. The 
crystal in tri tet operates at approxi¬ 
mately 4.907 me. 

The 3C22s are used in a buffer-ampli¬ 
fier stage and final cathode-modulated 
output stage. 

To minimize transmitter hum, d-c ob¬ 
tained from rectified and filtered a-c, is 
used to supply the heaters of the modu¬ 
lator unit. Measurements show on-f/ic-air 
hum to be approximately 50 db down in 
voltage. 

The r-f unit includes a tuned pre¬ 
selector, local oscillator and crystal 
mixer. Pre-selection is achieved through 
the^ use of a tunable r-f band-pass filter 
which is ganged to the local oscillator. 


Presidents of the IRE, past, present and president-elect, during a visit to the Communications booth 
at the Fall Meeting: Dr. W, L. Everitt, Dr. F. B. Llewellyn and Dr. W. R. G. Baker. 
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Communications in 1947 will feature 

TELEVISION AND F-M BROADCASTING 


Television 

Transmitters and Receivers 
Measuring Equipment 
Cameras and Field Equipment 
Antennas and Towers 
Tubes 

Components 

F-M 

Transmitters and Receivers 
Mobile Equipment 
Instruments 
Tubes 
Antennas 
Components 
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tion as a low-frequeacy black and white 
picture transnutteci over tne same link, 
in such a case, the ratio of vertical to 
horizontal resolution in the color picture 
IS approximately 3 to 1. 

In the early summer of this year, CBS 
conducted several long distance color 
television tests between New York and 
Washington, D. C. and back over an A. 
T. & T, coaxial cable loop. Color sig¬ 
nals, originating at 485 Aiadison Ave. 
were fed via coaxial cable to 15 Vander¬ 
bilt Ave. At this point, the signal could 
be sent either directly to the high-fre¬ 
quency color transmitter, W2XCS, or via 
the Washington loop and then to the 
transmitter. Simultaneously, the facilities 
of the low-frequency CBS black and 
white television transmitter were utilized 
to make comparisons of color versus 
black and white pictures on the air, first 
directly and then via the loop. 

Engineers from Bell J-abs, A. T. & T. 
and the N, Y. Telephone Company were 
present as observers. 

A TRK-12 low-fretiueiicy black and 
white receiver and a CBS u-h-f color re¬ 
ceiver were used in making the tests. 
The same slide subject matter was trans¬ 
mitted, first on the low-frequency black 
and white, and then in u-h-f color with¬ 
out the use of the Washington loop. 
This test was then repeated, using the 
loop. As expected, use of the Wash¬ 
ington loop did not appreciably affect the 
low-frequency black and white pictures, 
but did reduce the horizontal resolution in 
the color pictures. Next, the same sub¬ 
ject matter was presented simultaneously 
on both receivers, the low-frequency 
black and white picture directly via 
WCBS-TV and the u-h-f color picture 
via the Washington loop. This was, of 
course, the crucial test. The observers 
preferred the color picture to the black 
and white, in spite of reduced bandwidth 
considerations. 

Finally, a color film was transmitted 
for the purpose of making further ob¬ 
servations. During this run. the Wash¬ 
ington loop was switched in and out 
at irregular intervals, the observers not 
being informed as to the exact instant 
of switching the loop. Tt can be stated 
that it was difficult to ascertain which 
mode of transmission was in use when 
viewing the picture from a distance of 
about eight times uicturc height. At 
viewing distances of ton or more times 
picture height it was almost impossible 
to detect an>' difference during the film 
sequence. 

Radio Link Long-Distance Transmissions 

To determine the effect of radio links 
over long distances tests were recently 
initiated, in cooperation with Bell T^bs.. 
using their microwave relay links be¬ 
tween 463 West Street and Murray 
Hill. New Jersey. Color signals orig¬ 
inating at 485 Madison Avenue were 
sent via coaxial cable to the color trans¬ 
mitter, W2XCS, in the Chrysler Build¬ 
ing. 

A dipole with a flat reflector was used 
at 463 West Street to receive the color 
signals. The demodulated output from 
a. standard r-f/i-f video unit was fed to 
the Bell Lab. relay racks, where the sig¬ 
nal was used to frequency modulate a 
low-frequencv oscillator which, in turn, 
modulated the first microwave carrier. 
The signal was transmitted through a 
chain of 4 repeaters operating in the 40,- 



(Reedy Paper) 

Imai^e orthicon live-pickup camera designed for 
mobile use. With this camera but 60 foot 
candles are required for illumination for satis¬ 
factory color pictures. Minimum usable il¬ 
lumination is 15 foot candles. This compares 
with 400 and 100 foot candles, respectively, 
required when using the standard orthicon 

camera. 


OUO-mc region. After this 84-inlie relay 
trip, the signal was demodulated and fed 
to the video section of a standard CBS 
10'" direct-view color receiver. 

Both slides and live pickup were 
shown over this link. Since the video 
bandwidth of the microwave link was 
about 5 me, a slight loss of liorizontal 
resolution resulted. However, this was 
not at all serious on ordinary subject 
matter, slides, a singer from live pick-up, 
various samples of color cloth, etc. No 
practical difference could be noted be¬ 
tween the direct and link transmissions. 
Further, the 5-rac video band permitted 
transmission of the pulsed frequency 
modulation sound at 4.75 me. 

'0 

TELEVISION AS A PUBLIC SERVICE 
Raymoflcf F, Guy 
Radio FacHlfles, NBC 

About mktekx yk.\i<s ago experimental 
television cast aside the limitations inci¬ 
dental to operation at carrier frequencies 
of about 2200 kc and moved to the more 
appropriate region above 40 me. About 
eleven years ago it east aside the limita¬ 
tions of mechanical scanning and adopt¬ 
ed all electronic scanning. In a few years 
of fruitful development, the industry 
adopted certain standards including 525- 
linc horizontal interkiced scanning. The 


Raymond F, Guy, radio facilities engineer of 
NBC, who discussed television as a public 
service at the Rochester Fall Meeting. 



system was quite thoroughly field tested 
Quring the years of experimentation and, 
when it was launched as a new public 
service on July 1, 1940, its foundations 
were solid and its tuture was very bright. 

But the early intervention of the war 
nipped its growth in the bud. 

'The FCC, of course, having in mind 
not only international and domestic prob¬ 
lems of common ircquency usage and 
sharing but also the postwar problems 
arising out of the war-bom services, fore¬ 
saw the need to review the existing fre¬ 
quency allocation structure, and plan for 
the post-war future. Out of this need 
grew the RTITI, which was charged with 
the task of reeummeiiding to the Com¬ 
mission the technical standards and the 
frequency allocation framework for all 
radio services. 

These recommendations were present¬ 
ed. Commercial television standards and 
rules were to some degree modified, Tele¬ 
vision frequency allocations while shift¬ 
ed about somewhat, remain in the por¬ 
tion of the spectrum originally allocated. 

At long last television faces a limitless 
paved highway devoid of traffic lights 
and speed limits. 

Transmitting and receiving equipment 
of improved design has been developed, 
is being manufactured and will flow in 
volume in the months immediately ahead. 
The problems that remain before televi¬ 
sion becomes a tmly national service arc 
in essence problems of equipment short¬ 
ages. They are predominantly problems 
of receiver production. The public is 
hungry for television service and televi¬ 
sion receivers. 

The broadcaster awaits a market for 
his service which can be only provided 
by the sale of receivers and this bottle¬ 
neck is on the threshold of solution. 

Merchandisers of receivers are in sub¬ 
stantial agreement that in 1947 nearly a 
million good serviceable television re¬ 
ceivers will be sold to the public at a fair 
price. 

In the scope and stature of the service 
that can be rendered television is far 
ahead of any other important public 
service at the time it was introduced. No 
other important public service has had 
so many birtli pains before the public 
iiad an opportunity to avail themselves 
of it. This is only too evident when one 
considers tlie automobile, the telephone, 
the telegraph, the railroad, the air trans¬ 
port industry, the communications in¬ 
dustry. thu movies, etc. 

Philosophy of Television Programming 

Television is new, and it has been nec¬ 
essary to establish a philosophy of pro¬ 
gram presentation peculiar to itself. The 
traditional approach and terminology 
used in sound broadcast programming 
cannot be followed in television. 

With television it is possible figura¬ 
tively to transport people visually and 
auditorily to events and have them wit¬ 
ness things as they happen from choice 
vantage points. Television incorporates 
all the elements of immediacy and spon¬ 
taneity and preserves the sense of the 
unexpected when it takes its audience 
to any location where action is taking 
place—or might take place. It has no 
competitors in this respect, nor will it 
ever have any. 

Conned entertainment serves its pur¬ 
pose and will continue to be popular. 
But to restrict television to that type 
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of material would not be satisfying a 
human need that had gone unsatisfied be¬ 
fore. It would not exploit television's 
outstanding characteristics. 

In television, as in sound broadcast¬ 
ing, the theatre or the motion picture, 
the progrmn is the important thing. All 
else is but a means to that end. 

The elementary rules of picture com¬ 
position will apply in television as they 
apply in photography, motion pictures 
or painting. Interesting television is 
not going to be provided by the neo¬ 
phyte or the amateur any more than 
would be the case in making pictures. 
Only those skilled in the arts of dramatic 
production, composition, lighting, set de¬ 
design, costuming, make-up, continuity 
and showmanship will be able to turn 
out the finest in television entertainment. 
Network television studios of tlie future 
will become workshops vast in propor¬ 
tion and luxurious in equipment. The 
demand for writers, directors, actors, 
and skilled craftsmen, the contingent 
staff of engineers, technicians, sales 
and service men, advertising agency 
personnel, those occupied in the construc¬ 
tion and maintenance of program facili¬ 
ties, etc., are going to produce a vast 
new industry. 

Television may borrow the techniques 
of other existing media but integration 
in an entirely new vray will be neces¬ 
sary. 

Nefworks 

One of the greatest public services to 
be provided by television will be the 
broadcasting of events as they happen. 
Obviously inter-city network connections 
will be necessary to bring such events 
to the nation. The cost of top-flight 
especially prepared television programs 
will be so great that network syndica¬ 
tion may be a pre-requisite to their un¬ 
limited growth and support. 

Commenting on network circuits, L. 
G. Woodford, of A.T.&T, said recently:’ 

“Early in 1944, the American Tele¬ 
phone and Telegraph Company an¬ 
nounced a five to six-year construction 
program involving 7,000 route miles of 
coaxial cable. That program is now 
being compressed into about three years, 
and additional routes have been added 
to the enlarged program, so that by about 
1950 we expect to have some 12,000 
route miles of this broad-band cable in 
service. 

“As of October 1, about 2,700 miles 
of coaxial cable were in the ground, and 
construction is moving forward rapidly 
at a rate which will approach 3,000 
miles next year. 

“The coaxial tiibes first used in 1936 
were about in diameter. Because 
of the wider frequency bands now con¬ 
templated, the diameter of the tubes now 
being put into the cables has been in¬ 
creased to m*. These larger tubes per¬ 
mit us to station the auxiliary repeaters 
eight miles apart, instead of five and a 
half miles, and to put the main repeater 
stations as much as 150 miles apart, 
as compared to 90 miles in the case of 
the earlier cables, 

"We are not placing our reliance sole¬ 
ly on coaxial cable, however. Bell Labs, 
are also conducting extensive development 
work on radio-relay systems. One such 
system is now being installed between 
New York and Boston and is expected 
to be available for experimental use 



(Dome Paper) 

Analysis of limiter action and affect on picture 
modulation. At A appears a picture-modulated 
wave with a minimum modulation of 15% of 
the peak of the synchronizing pulses. At B 
appears the f-m sound carrier with a level of 
7.5% of synchronizing pulses. What the 4,5-mc 
wave looks like as a result of A demodulating 
B is shown at C. 


next spring. Should radio-relay systems 
prove advantageous for use either alone 
or in conjunction with coaxial cables, 
they will, of course, be utilized where in¬ 
dicated. 

“For carrying programs from remote 
pick-up points to the broadcasters’ con¬ 
trol rooms, both radio and wire methods 
have been developed. 

“It has been found that ordinary tele¬ 
phone wires can be used for this pur¬ 
pose when special amplifying and equal¬ 
izing equipment is provided, and the 
wires are cleared of all , branching con¬ 
nections. This method has the great ad¬ 
vantage that the wires already exist to 
most all points of interest. (Such cir¬ 
cuits have been in use in New York.) 

“We expect the embryonic network 
which now connects New York and 
Washington with two-way television 
facilities to be extended to Boston next 
year, using radio relay. We expect also 
to make available two additional one¬ 
way television circuits between New 
York and Washington next year. In 
1947 we will push westward towards 
Pittsburgh, and hope to be able to con¬ 
nect such cities as Cleveland, Buffalo, 
Detroit, Chicago and St. Louis by the 
end of 1948 or shortly thereafter. Other 
cities in this general area probably can 
be connected not much later than this. 

“A new type of repeater now in de¬ 
velopment will permit transmission of 
telephone and television simultaneously 
on the same coaxial conductors. The 
repeater will make it possible to trans¬ 
mit a band of frequencies about 7 me 
in width. This compares with about 3 
megacycles, which is the limit of the re¬ 
peater now in use. The entire band 
could be used for television or it could 
be divided into say a 4-mc band for tele¬ 
vision and 3 for telephone.” 

It is thus apparent that it will not be 
long before there will be a national net¬ 
work. 

The first steps in the fruition of the 
NBC national network plans are now 
being taken. The Eastern leg of this 
network is expected to consist of a 
Westinghouse station in Boston, affili¬ 
ated stations in Providence, and Schen¬ 
ectady, an NBC station in New York, 
affiliated stations in Philadelphia and 
Baltimore and an NBC station in Wash¬ 
ington. The Washington station should 


be ready for operation about the end 
of this year. 


Te/ev/s/oji's Future 

Discussing the potentialities of tele¬ 
vision in a recent talk, Niles Trammel, 
president of NBC, stated that television 
promises to be the greatest medium of 
mass communication yet evolved with 
unparalleled opportunities for services 
of entertainment and education. 

• 

TELEVISION SOUND CHANNELS 
A. B. Dome 

Genera/ Electric Company 

StVER.'VL Proposals have been made in 
the past to permit the use of a common 
amplifier channel in a television receiver 
to simplify the receiver and to render the 
operation free from disturbing effects 
of local oscillator hum, frequency-modu¬ 
lation and frequency drift with warm¬ 
up and voltage changes. Most of these 
proposals were based on some form of 
multiplex or time-division systems of 
transmission wherein the sound signals 
modulate the picture carrier during the 
horizontal blanking interval when no 
picture infocniation is being transmitted. 
In these systems separation of sound and 
picture is effected at the receiver by 
employing a time-gated amplifier which 
opens up only during that portion of 
the time devoted to the transmission of 
the sound accompanying the picture. 

These methods are weak for two rea¬ 
sons: (1) The amount of power devoted 
to sound is relatively small, and thus 
the signal-to-noise ratio will not be as 
good over as long a range as if more 
average power had been used, (2)— 
Failure of the gated amplifier to syn¬ 
chronize properly in noisy locations 
means a further decrease in average sig¬ 
nal-to-noise ratio or reduced service 
range. 

The disadvantages of these systems 
may be overcome by the use of a fre¬ 
quency-division system with simultaneous 
transmission of picture and sound signals 
exactly as in the manner used today in 
black and white television. 

In this system the video signal modu¬ 
lates one carrier frequency with ampli¬ 
tude modulation while the sound signal 
modulates another carrier frequency with 
frequency modulation. Both carriers are 
on continuously, i.e., no gating is used. 

It is possible to use a conventional 
receiver arrangement wherein a local os¬ 
cillator beats the two carrier waves down 
to two intermediate frequencies. The 
receiver is split into two i-f channels, 
a wide one for the picture, and a nar¬ 
row one for the sound. Separate second 
detectors are employed: a simple recti¬ 
fier for the picture and a discriminator- 
detector for the sound. There are, how¬ 
ever, three objections to this type of 
receiver: (1) Frequency modulation of 
the local okillator at power frequency 
rates can take place and will then be 
transferred to the sound i-f carrier wave 
and will show up in final detection as 
an unwanted component. (2) If the local 
oscillator frequency drifts excessively 
with warm-up or with changes in line 
voltage, the signal at the discriminator 
may wander so far away from the bal¬ 
ance point that the signal may become 
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Video amplifier with primary connected between final video stage and picture lube. Primary circuit 
is tuned to difference frequency of 4.5 me. Secondary is fed to tube which serves as limiter ampliber 
feeding discriminator transformer and balanced detector. 


noisy or distorted or even lost entirelv. 
(3) The system is subject to micro- 
iihonics in that the movement of oscilla¬ 
tor tube elements or oscillator circuit 
elements may produce frequency modu¬ 
lation which is detected along with the 
desired signals. 

A carrier-frequency difference receiver 
has been found more satisfactory for 
simultaneous transmissions. This type 
makes use of the frequency difterence 
between the picture and sound carriers. 

The carrier frequency difference re¬ 
ceiver does not depend on any precise 
local oscillator frequency for its suc¬ 
cessful operation. Instead, the high fre¬ 
quency which is finally to be detected is 
the difference between the picture and 
sound carrier frequencies. In black-and- 
white television in the channels between 
44 and 216 me, this frequency difference 
is 4.5 me. 

The receiver uses one i-f channel 
broad enough to pass both the picture 
carrier and the sound carrier plus the 
necessary side bands of each carrier. 
So that the wave applied to the second 
detector can i)o dominated by the pit - 


ture i-f carrier to successfuly demodu¬ 
late the sound i-f carrier, some attenua¬ 
tion for the sound i-f will be neces¬ 
sary. Absorption trap circuits coupled 
to the i-f coils can be used. A pair 
of such circuits with the proper Qs 
and couplings will result in an i-f re¬ 
sponse with a shelf several liundred kc 
wide with its center about the mean 
sound i-f. The shelf height should 
be comparable to tiic minimnm level ex¬ 
pected for the picture carrier. If the 
picture transmitter docs not modulate 
downward to any jioint below 15% of 
the voltage difference between peak 
of tile synchronizing signals and zero 
the receiver slope will rt'duee this 1o 
7.5% since the picture carrier should 
be half-way down the slope. Thus if 
the sound carrier anijililudc is equal to 
the black level of 75'/r, tlie slielf should 
be 7.5%/75% or one-tenlli of the maxi¬ 
mum licight of the i-f response. 

With this treatment to the input to 
the second detector, tiic sound carrier 
will appear to the picture carrier as just 
another side hand so that in the detector 
output there will be found, in addition 


to the video frequencies, a 4.5 mega¬ 
cycle signal frequency-modulated with 
the sound. The 4.5 megacycle wave will 
be amplitude modulated to some extent 
by picture modulation, but this may be 
removed by the employment of suitable 
limiter circuits. 

The whole output of the second detec¬ 
tor may be amplified by the usual video 
amplifier. Thus the video and sound 
channels are still common. Separation of 
sound and picture may be made at the 
conductor leading from the video am¬ 
plifier to the picture tube. 

This will prevent that frequency from 
appearing as picture modulation on the 
cathode-ray tube screen. At the same 
time it will provide a circulating current 
of considerable strength in the primary. 

Nominal amounts of drifting of the 
local oscillator frequency is of no con¬ 
sequence because the 4.5-mc frequency 
lias been determined by quartz crystals 
at the transmitters and presumably this 
difference frequency is held accurately to 
within ±: 5 kilocyles. Hum modulation 
or niicrophonics in the local oscillator 
do not affect the sound signal because 
any change in tlie sound i-f is accompa¬ 
nied bv an equal change in the picture 
i-f. 

A carrier-frc({ucncy difference receiv¬ 
er has been in operation in Bridgeport, 
Connecticut, some 52 airline miles from 
New York television stations. It has 
proved to be very stable and reliable in 
performance. Push-button or selector 
switch tuning is possible without read¬ 
justment of the local oscillator because 
of the wide range of permissible varia¬ 
tion in local oscillator frequencies. 

Requiremenfs of TransmJffers 

Any phase or frequency modulation 
on the picture carrier would in this sys¬ 
tem be directly transferred to the 4.5- 
mc beat frequency and ultimately detect¬ 
ed. It is therefore important to place 
a limit on the amount of frequency mod- 


(Lebenbaum Paper) 

Number of stages required to realize given 
bandwidths and gains using cascaded single- 
tuned coupling. With gains of 100 db end band- 
widths greater than 4 me, it can be seen that 
the cascaded single-tuned amplifier is quite 
impractical. 



NUMBER OF STAGES 


(Lobenbaum Paper) 

Selectivity curve of a 160-mc amplifier, with a iiain. including loss in the second detector, of about 

9S db. 
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ROCHESTER FALL MEETING 


Highlights of Papers Presented by Reedy, Guy, Dome, 
Lebenbaum and Hill. 


by LEWIS WINNER 

Editor 


An image rejection of 40 db or more 
is achieved over the 480 to 920-iiic tuning 
range. The local oscillator uses a 6F4 
acorn triode. Tuning is accomplished by 
the use of a folded parallel plate ti'ans- 
niission line, which is ganged to the pre¬ 
selector. 

Other features include feeding of the 
crystal mixer unit into a standardized 
stagger-tuned i-f amplifier, using six type 
6AK5s, a 1N23B crystal as a second 
detector, a 6AC7 amplifier and two 6AG7 
cathode followers in the video section, 
one of which is used for monitoring. 

This radio-relay link will probably be 
used as a permanent spare to supplement 
the coaxial-cable link. Accordingly, a 
second such link operating at about 1300- 
inc and with an output of .15 watt, i.s 
now under construction, which will be 
used in conjunction with a new image 
orthicon mobile unit. Power gain of the 
transmitting antenna over isotropic will 
be 75, A video bandwidth of 10 me will 
be maintained to permit full color defini¬ 
tion. 

Long Distance Co/or Tronsm/ss/ons 

Since color television signals require 
a video bandwidth of 10 me for full 
definition, we are concerned with the 
degree of bandwidth reduction that can 
be tolerated before the picture quality is 


appreciably affected by lack of definition. 
Studies carried out in Germany before 
the war, using synthetic back and white 
and color systems, thi'ow some light on 
this subject. One and the same subject 
matter, both in color and in black and 
white, was reproduced with different de¬ 
grees of detail by varying the circle of 
confusion in the projected images; this 
was brought about by carefully con¬ 
trolled de-focusing of the projection lens. 
The tests, carried out with several pic¬ 
tures and involving a number of observ¬ 
ers, indicated that a black and white 
picture with 350 lines or more, has the 


same amount of apparent definition as 
the corresponding picture in color with 
ks of the number of picture elements. 
Thus, a 525-line color picture would be 
equivalent to at least a 900-line black 
and white picture in terms of apparent 
resolution. 

Existing commercial coaxial-cable 
links, such as that between New York 
and Washington, D. C., have a video 
bandwidth of slightly less than 3 me. 
Thus, based on the German observa¬ 
tions, a color television picture transmis¬ 
sion from New York to Washington 
should possess the same apparent defini- 


(Reedy Paper) 

Relay link 6' paraboloid transmitting antenna with a gain of 25 
and bandwidth of 22®, at lower half points,_ atop 485 Madison 
Avenue, New York City. Corner reflector with a power gain of 
10 over isotropic is used at receiving end on 72nd floor of 
Chrysler Building, New York City. John Wllmer, head of the 
CBS transmitter group, is at left and Jerry Adams, CBS trans¬ 
mitter engineer, at right. 



(Reedy Paper) 

The 530-mc radio-relay transmitter recently installed by CBS. 
The two cavities at upper right are 3C22 buffer amplifiers and a 
3C22 final cathode-modulated output. 
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FACTORY STANDARD WITH SPECIAL VARIATIONS .^ 4 






Series 500 
Midget Relay 

Use this relay where space, 
weight and maximum power 
delivery are primary factors. 
Sturdy. Offers many contact 
cambinalians. Maximum con¬ 
tact control capacity 8 amps. 
Fits in approximately I’/a cu. 
in. space. 



Series 150 


Suitable where a small A.C. 
cantrol relay is needed or if 
exposed to possible malad¬ 
justment. Equipped with 
"special" spring tension con¬ 
tacts which "make" before 
the armature fully completes 
its travel. Remaining arma¬ 
ture movement is taken up by 
the contact coil spring insur¬ 
ing a firm, wiping contact. 



Series R Stepper 
Three basic types for A.C, and 
D.C. operation: (1) Continu¬ 
ous rotation, (2) Electrical re¬ 
set, (3) Add and subtract. For 
automatic circuit selection in¬ 
cluding automatic sequence; 
automatic wave changing on 
short wave transmitters; busi¬ 
ness machines; totalizers; 
conveyor controls, etc. 



Series A-100 
High Frequency 
AISiMag insulated, compact, 
low cost. For antenna change¬ 
over; break-in; hi-valtage 
keying; remote control of re¬ 
ceiver and transmitter and 
other high frequency applica¬ 
tions. 






Series 120 
A small, compact relay. 
An economical unit de¬ 
signed for control up to 
single pole double throw. 
Unique armature ossem- 
bly prevents arcing. Low 
priced, yet high in qual- 
itv and performance. 


Series 1-A Solenoid 
The series 1-A Solenoid by 
Guardian is one of numerous 
types for inlermittenl and con¬ 
tinuous duly. Applications in¬ 
clude valve control and oper¬ 
ation; electrical locking; clutch 
and brake operation; material 
ejection; spray gun operation 
among others. 




Series 40 A.C. 

Laminated Relay 
Designed to produce maxi¬ 
mum output with minimum 
current input. Typical uses in¬ 
clude control of call system 
bells; auxiliary for automatic 
radio tuning; remote control 
of fractional motors; safety 
devices; instruments; sound 
movie auxiliaries. 


Guardian Switches 
Switch assemblies by Guard¬ 
ian are unlimited, ranging 
from a single set of contact 
blades up to multiple slacks. 
The Guardian Featherub 
Switch shown is actuated me- 
chonically. Operates on man¬ 
ual, rall-aver or cam action. 
There ore hundreds of others. 
Contact blades are obtainable 
in phosphor bronze, tinned to 
withstond salt spray test, or 
standard Guardian phosphor 
bronze. 


Introducing a new product? Redesigning an established favorite? You may be think¬ 
ing in terms of a "special” electrical control. Yet, a basic type Guardian Relay— 
Stepper—Contactor—Solenoid — or Switch Assembly (each adaptable to many varia- 
ions) may meet your "special” control requirements with utmost efficiency. In such 
applications where standard Guardian units become "specials,” the savings in time 
and money are substantial and you beat delivery schedules in the bargain. We urge 
you—study the standard Guardian units pictured and described above—there are 
many more fully illustrated in the Guardian Relay catalog giving complete operating 
details and variable contact data for each. Your copy is waiting. Write. 

guardianWelectric 

1610-P. w. WALNUT STREET CHICAGO 12, ILLINOIS 

A COMPUTE liai OF PCllTS SIIVIOC AMEPICA* I M 0 IIS T > T 
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Illation permissible on the picture corner. 
Since the peak frequency deviation of 
the sound carrier frequency has been set 
at ± 25 kc, the limit on the picture trans¬ 
mitter should be about ± 100 cycles max¬ 
imum which corresponds to a modulation 
of ± 0.4% or 4S db below 100% modu¬ 
lation on the sound transmitter. 

Another transmitter requirement is 
that some picture carrier must always be 
present. This is necessary in ordei to 
continuously detect the sound carrici, 
The present standards read that the 
transmitter shall be capable of modu¬ 
lating down to 15% of peak synchroniz¬ 
ing level on maximum white. The stan¬ 
dard may be modified to read <ii least to 
15% but not greater than \i)% for down¬ 
ward modulation. This will provide a 
10% safety zone i^rfectly adequate for 
the system’s operation. 

It is recommended that the peak devia¬ 
tion of the sound transmitter be in¬ 
creased to di 40 kilocycles from the pres¬ 
ent dz 25 kilocycles. This will aid in 
masking any inadvertent f-m present on 
the picture carrier and is wdthin the 
modulation capability of sound transmit¬ 
ters built according to FCC standards. 

In conclusion, it is recommended that 
the RMA propose to the FCC that the 
standards for the picture transmitter be 
modified .so as to permit the carrier fre¬ 
quency difference system of sound re¬ 
ception to be used. Such standards would 
in no w^ay make obsolete present receiv¬ 
ers which employ two i-f channels and 
hence no hardship case will arise. 


WIDE-BAND I-F AMPLIFIER ABOVE 
100 HC 

Matthew T. Lebenbaum 
Airborne fnsfrumenfs Laboratory, fnc. 

Ix THE Development of wide-range 
tunable superheterod 3 me receivers in the 
u-h-f and s-h-f regions one of the im¬ 
portant performance characteristics is 
the image rejection ratio. If a tunable 
receiver is to be truly a single-dial, 
single-'!ii 9 nal receiver, all spurious re¬ 
sponses, the most important of which 
is the image response, must be elimi¬ 
nated or reduced to such an extent that 
under practical operating conditions 
these responses are below the level 
where objectionable interference may be 
encountered. Two major components 
which provide attenuation to the image 
response are an r-f preselector and an 
i-f amplifier which removes the image 
frequenc}' sufficiently far from the de¬ 
sired signal frcquenc}^ so that the selee- 
tivily of the r-f prescleetor may be used 
advantageously. 

To determine the image rejection ob¬ 
tained with a given intermediate fre¬ 
quency, it is only necessary to find the 
ratio of the response in the r-f pass 
band to the response at two times the 
intermediate frequency' from the pass 
band. 

Design Parameters 

In designing an i-f amplifier, it is 
necessary to know the frequency, band¬ 
width, gain, and off-band rejection. 

In one set of receivers designed, a mini¬ 
mum image rej ection ratio of at least 
60 db was found to be necessary. 

For this purpose a 3-cavity preselector 
was chosen, and an i-f amplifier, cen- 

(Co7ifinued on page 50) 
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"BEAUTY" of Phonograph 
Reproduction 

FOR almost the same [Olsons that women demand Nylon 
hose, Asiatic utilizes in the construction of a new and 

improved Crystal Phdrograph Pickup Cartridge. Nylon 
provides strength, stab^iiy and cusl^oning qualities that 
Astatic Engineers found jtdeal in the patched Nylon Chuck 
and Nylon Needle which give to this cartridge characteris¬ 
tics possessed by no othir oortiidge made. Use of this new 
phonograph pickup ca^dge assures manufacturers and 
owners alike that the quality of reproduction remains con¬ 
stant, regardless of n^dle replacements, because the 
needle is matched to 1]|» cortege and is the only needle 
that can be used wit 




folder is available 



This caiiiidge employs a Nylon Chuck and matched, sapphire-tipped, knee- 
aciion, REPLACEABLE Nylon Needle. 

^ Improves Irackincj and sicjnal transmission. 

iSl, Reduces needle talk, needle scratch and 

/ resonance peaks. Increases record end 


fT^ Corporation 

CONNBAUT. OHIO 

Canada Canadian Ai/AftC iro TO/tONTO OnTa/HO 


Aiiatic Crystal Devices Manufactured 
under Brush Oevelopmenl Co. patents 
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PREVENTIVE MAINTENANCE 
for Broadcast Stations 


Part VI of Series Presents Analysis of Preventive Mainten- 
nance Techniques Applied to Tube, Base and Pins, and 
Sockets. 


by CHARLES H. SINGER 

Assistant Chief Engineer 
WOR-WBAM 


Continuing our application of fit- 
caim preventive maintenance tech¬ 
niques, the procedures used for tube 
base and pin maintenance will now be 
analyzed. 

Tube Base one/ Pins 

(^)—/nspect: The base of the tubes 
and the base pins should be free of dis¬ 
coloration due to overheating, dirt, 
corrosion and other foreign matter to 
assure a good electrical connection. 
The soldered tip must be kept in good 
condition with the contact surface 
clean. In some cases the heat gener¬ 
ated at the pin connection to the socket 
prong, due to a faulty or poor connec¬ 
tion, is sufficient to melt the solder 
from the tip of the pin. This of course 
applies to those pins carrying heavy 
currents. Any pin connections found 
in this condition should be resoldered. 

(2) —Clean: Tube base should be 
cleaned with a clean dry cloth. The 
base pins can be cleaned with No. 0000 
sanc^aper or a cloth depending on 
their connections. The sandpaper 
should be wrapped around the pin and 
gently rubbed along the surface. Ex¬ 
cessive pressure is not needed ; neither 
is it necessary to grip the pin tightly 


with the sandpaper. The pins should 
be clean and bright. 

Tube Socket Maintenance 

(j) —Feel: Immediately after tlie 
equipment is shut down, it is necessary 
to feel the filament socket spring con¬ 
tacts and prongs (of the large tubes 
only) for evidence of overheating. If 
overheating is apparent, there is a poor 
contact at the point where the heating 
occurs. The tube should be removed, 
contact surfaces cleaned and socket 
springs adjusted as required. 

(2) —/nspect: When tube sockets 
are inspected, they should be examined 


for dirt, cracks, corroded or discolored 
connections and contact springs, loose 
mountings, and loss of tension in the 
contact springs. The socket spring 
connectors should be clean and have 
sufficient tension to make a good con¬ 
nection to the tube base pins. 

The firmness of tubes in their sock¬ 
ets or mountings must be determined 
by inspection. The inspection should 
be made by pressing the tubes down in 
their sockets, not by partly withdraw¬ 
ing them or moving them from side to 
side. Movement of a tube in its socket 
may cause trouble where it did not 
exist before. Such practice tends to 
weaken base pins and to spread the 
socket contacts. 

The sockets of the tubes should be 
inspected at the same time the tubes 
are examined. It is usually unneces¬ 
sary to remove tubes for socket inspec¬ 
tion but a socket should always be 
carefully examined at the time of a 
tube replacement. A close examina¬ 
tion of the springs and connections on 
the under side of the socket should be 
made. The springs should be exam¬ 
ined for signs of corrosion or over¬ 
heating which may result from poor 
electrical contact between the tube axid 
socket. 

When removing and inspecting 
tubes, it must be remembered that 
some tubes are held in place with a 
socket latch, which must be unhooked 
when tubes are removed and rehooked, 
when the tubes are reinserted, to hold 
the tubes in position. Some chassis 
employ a retaining ring or a clamping 
ear to grip the base of the tube and 
hold it in place. If a tube shakes loose 
it must be pressed down firmly and the 
(Continued on page 44) 
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aging and heat — enemies of long life. 

Ansonia Ankoseal is equally applicable 
to the solution of problems involving more 
complicated use such as television, truer 
FM radio tone and the transmission of 
high frequency power, Ankoseal flexibility, 
dielectric qualities, and serviceability under 
severe conditions recommend it for the 
above and other duties. 

-★- 

You are invited to discuss your cable 
problems with us. The successful 
production of cables to meet unusual 
or difficult situations is a major part 
of our business. 

-★-- 

fHE ANSONIA ELECTRICAL OlVISION 

ANSONIA. CONNECTICUT of 

Noma ELECTRIC corporation 


Xn tens of thousands of homes this Christ¬ 
mas, wiring for tree lights by Noma will be 
insulated with Ansonia Ankoseal. In case 
of fire, greater safety will be assured be¬ 
cause Ankoseal is self-extinguishing. The 
wiring will be lighter weight, smaller m 
diameter, smoother, more flexible. And 
many a future Christmas will be served by 
these lights because Ankoseal resists wear. 
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\ WOA Life Member E. H. Rietzke, 
president of Capitol Radio Engineer¬ 
ing Institute, has again made school- 
engineering headlines by securing an 
accredited correspondence and resi¬ 
dential course standing from the En¬ 
gineers' Council For Professional De¬ 
velopment. This is the first home- 
study course that has ever l)een ac¬ 
credited by this committee and EHR 
is to be congratulated for achieving 
this recognition. 

EHR has been a member of the 
Technical Institute Committee of 
ECPD representing the member 
schools of the National Council of 
Technical Schools, of which he is 
president. 

Among the outstanding engineer so¬ 
cieties recognizing the ECPD are the 
American Society of Civil Engineers, 
American Institute of Mining and 
Metallurgical Engineers, American 
Society of Mechanical Engineers. 
American Institute of Electrical En¬ 
gineers, The Engineering Institute of 
Canada, The Society for the Promo¬ 
tion of Engineering Education, 
American Institute of Chemical En¬ 
gineers and the National Council of 
State Boards of Engineering Ex¬ 
aminers. 

Among the outstanding educators 
who visited C.R.E.L to study their 
procedures and act on ECPD recogni¬ 
tion were Dr. H. P. Hammond, dean 
of the School of Engineering, Penn¬ 
sylvania State College; Dr. Hibsch- 
man, head of the Department of Elec¬ 
trical Engineering, Pratt Institute; 
and Dr. Baker, dean of engineering, 
International Correspondence Schools. 

Many VWOA Life Members are 
now serving on important committees 
of the industry. E. A. Nicholas, presi¬ 
dent of Farnsworth Television & 
Radio Corp. has been named to serve 
on the RMA-NAB Joint Committee, 
which will study manufacturing and 
broadcasting problems jointly. Hon¬ 
orary member Paul Galvin, president 
of the Galvin Mfg. Corporation, is 
also a member of this important com- 



Honorary VWOA member Paul Galvin, presi¬ 
dent of Galvin Manufacturing Corporation, test¬ 
ing the recently inaugurated Illinois Bell Tele¬ 
phone System auto radiotelephone service. The 
service, operating on 152 to 162 me, uses a 30- 
watt f-m transmitter and receiver in car and 
250-watt central station transmitter developed 
by Motorola. 

mittee. . . . Life memlier Louis Pacent. 
president of the Pacent Engineering 
Company, was recently named to serve 
on the Board of Admissions of the 
AIEE to represent the radio engineer¬ 
ing profession. LP lias been an out¬ 
standing member of the radio w^orlcl 
for over a score of years and is very 
familiar with the professional require¬ 
ments of the industry. . . . Our good 
friend John V. L. Hogan is now serv¬ 
ing on the F-M Executive Committee 
of the National Association of Broad¬ 
casters. This committee was formed 
at the recent NAB meeting in Chi¬ 
cago and will serve to advise the in¬ 
dustry on f-m practices and pro¬ 
cedures. 

honorary member william S. PALEV, 
chairman of the board of Columbia 
Broadcasting System, presented one of 
the outstanding talks at the recent 
NAB conference in Chicago, WSP 
pointed out the importance of good 
programs on the air. To prove his 
point, he has initiated a special series 
of programs over CBS that will serve 
to analyze program practices today. 
He plans to take you and me right in to 
the thick of the production problem 
and let us see what problems face them 
and how the station proposes to solve 
them. You and I will be asked to 


present our views on this very im¬ 
portant subject. 

Honorary Member James L. Fly, 
formerly chairman of the Federal 
Communications Commission. will 
soon become a broadcast station 
owner. He has invested in a station 
in the Southwest and will assume 
([uite an active management. JLF is 
well known for his intense interest in 
the broadcasting industry, having 
served on the FCC for nearly seven 
years and received the acclaim of the 
industry for his outstanding activities 
during this period. 

Honorary Member Rear-Admiral 
R. E. Byrd, who was recently hon¬ 
ored by the USN for his outstanding 
activities during the war, is now on 
his way to the Antarctic in one of the 
most important exploration events of 
the year. He will provide this coun¬ 
try with important information on the 
air, sea and land possibilities of these 
polar sections. Admiral Byrd is an 
old hand at this work, having visited 
these areas many times before. He is 
one of the most experienced naval 
scientific explorers today and will pro¬ 
vide our nation with all of the vital 
data which they are seeking. 

Honorary and Jhfe Members of 
VWOA are continuing their engineer¬ 
ing conference activity these days. 
Life member Jerry Taylor, president 
of Central Radio and Television 
Schools was quite active at the recent 
TBA conference in New York. . . . 
George Bailey, the assistant to the 
VWOA prexy and secretary of the 
IRE, attended the recent Fall Con¬ 
ference of the IRE in Rochester, . . , 
Efforts are now being made to hail 
Dr. Lee DeForest on the 4€th anni¬ 
versary of the audion-tube invention 
with a banquet in January, 1947. Doc 
certainly deserves this tribute in view 
of his outstanding contribution to the 
radio communications art and, un¬ 
doubtedly, there will be a large turn¬ 
out if the gala affair can be arranged. 
Here’s our vote for the banquet. 
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R-33G 

750 uh 


R-50I 

10 mh 


4 uh 

NEW CHOKES 


The enlarged line of chokes now offered by National includes 
many new sizes and types and provides units suited to spe¬ 
cialized as well as standard applications. Many popular new 
chokes are illustrated above, including the R-33G which is 
hermetically sealed in glass. Other models cover current ratings 
from 33 to 800 milliamperes in a variety of mountings carefully 
planned for your convenience. These as well as old favorites 
like the R-100 are listed in the latest National Catalogue. 


NATIONAL COMPANY, INC., MALDEN, MASS. 


R-33 

1 uh 

R-33 

10 uh 


R-33 

750 uh 
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Figure 2 

Circuit diagram of a 30-watt mobile transmitter using a crystal-generated, phase-to-frcquency modulation method. 

{Courtesy Galvin) 


MOBILE F-M TRANSMITTERS 


by N. MARCHAND* 

Consulting Engineer 
Lowenhera Development Company 

In our previous discussion^ it was 
pointed out that squelch circuits are 
necessary to mute outputs when there 
is no transmission. 

One way of accomplishing this is to 
amplify and rectify the noise picked up 
on the receiver and, using the resultant 
d-c voltage, bias one of the audio am¬ 
plifier tubes to cut oft. When the car¬ 
rier is applied, a quiet signal is pro¬ 
duced which removes this voltage and 
allows the audio circuit to open up. 

It is usually also necessary to pro¬ 
vide a system which will distinguish 
between wanted and unwanted signals. 
Very often an adjacent or an alternate 
channel signal may provide sufficient 
carrier to open the squelch circuit but 
not enough for a quieting signal. This 
produces a blast of noise which is ex¬ 
tremely disturbing. 

"^Instructor in Graduate Electric En¬ 
gineering courses, Columbia University. 

^October 1946, Communications. 

“Federal Telephone and Radio Corp, 


Part XI of Discussion of F-M Transmitters Offers Data on 
Mobile-Communications-Systems Design Features Includ¬ 
ing Such Developments as Squelch and Selective-Calling. 


One means of eliminating this noise 
is to employ a selective-calling system; 
Figure 1.^ A switch is provided so that 
the system can operate on either the 


carrier or the selective-calling system. 
For selective calling the switch is left 
open. A tuned reed is used in the 
vibrating reed relay which responds to 


Figure 1 

Block diagram of the squelch circuit employed in « selective calliog system. 

{Courtesy FTR) 



30 • COMMUNICATIONS FOR DECEMBER 1946 






























































































































































































































































































only one frequency. This frequency is 
obtained from the first audio amplifier. 
The contacts for this relay are in series 
with the contacts of another relay 
which is actuated by the rise in voltage 
on the grid of the first limiter tube. 

When a signal is received the volt¬ 
age on the grid of the first limiter rises 
and closes one relay. If a tone of the 
proper frequency is transmitted it 
closes the vibrating reed relay also. 
When the two relays are closed they 
actuate another relay in the filament 
circuit of the final output tube. This 
tube employs a quick heating filament 
and in a few seconds the receiver is 
ready to receive the transmission. The 
relay is then held in place as long as 
the carrier is on so that the tone can 
be removed and the signal transmitted. 
If the proper tone is not received when 
the carrier is on then one of the pri¬ 
mary relays remains open and the re¬ 
ceiver remains squelched. 

If operation on only the carrier is 
desired then the switch shown in the 
illustration can be closed and the selec¬ 
tive calling portion of the system re¬ 
moved. Now all that is necessary to 
operate the filament relay is a rise in 
voltage of the first limiter grid. This 
is caused by any carrier at the proper 
frequency. The filament relay will 
then close and actuate the receiver. 

When selective calling is employed, 
the receiver will not receive any signal 
except that one which is employing the 
tone to which the vibrating reed is 
tuned. In addition to offering insensi¬ 
tivity to extraneous signals, the system 
provides for multi-tone receiver con¬ 
trol ; one tone may turn on the receiv¬ 
ers of the police patrol; another, the 
fire patrol; still another, ambulances; 
and so on. 


50-Woff Mobi/e Tronsmiffer^ 

In Figure 2 appears a circuit dia¬ 
gram of a SO-watt mobile f-m trans¬ 
mitter, using a 7C7 as a crystal oscil¬ 
lator, a pair of 7A8s as modulator, a 
7C7 as the first quadrupler, another 
.7C7 as the second quadrupler, a 6V6 
as the doubler driver, and a RK39 as 
the final power amplifier. 

The modulator is another type of 
phase modulator which in combinatibn 
with a resistor-capacitor modifying 
circuit in the audio input produces fre¬ 
quency modulation at the output. Since 
low-frequency response is not too im¬ 
portant in a communications transmit¬ 
ter, large phase deviations are used in 
the modulator. It is possible to obtain 
a frequency deviation of 15 kc with a 
multiplication factor of only thirty-two. 

[To Be Continifed] 


^Galvin Manufacturing Company. 
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Permoflwc Designs Assure 
Faithful Reproduction! 

Because Permoflux Speakers excel in translating the tone 
capabilities of carefully designed circuits, more and more of 
the country's outstanding radio manufacturers are specifying 
them as preferred equipment. Manufactured in a full range 
of true-dimensioned sizes tor every power handling require¬ 
ment, Permoflux Speakers provide the answer to today's 
growing demand for better tone quality. 


PERM#flUX 


PERMOFLUX CORPORATION 
4900 WEST GRAND AVE., CHICAGO 39, ILL. 
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Our young men come to us from every 
walk of life—from the farm—from the city 
—rich and poor—many ex-GI’s. They rep¬ 
resent every race and creed but they do have 
ONE thing in common. 

They’re all men OP Radio, BY Radio 
and FOR Radio. They’ve grov/n up with a 
"cat’s whisker” and a set of headphones as 
playthings. The only lullabyes they remem¬ 
ber are the ones they heard over Dad’s 
Battery Set, with all the knobs, dials, and 
switches, when radio itself was an infant. 

These young men have never known a 
world without radio, and they never want 
to. Radio has molded their minds, provided 
them with an absorbing hobby and given 
them the means of earning a good living. 

SKIUED MEN FOR RADIO 

Now, with their training at National 
Schools behind them, they are pref>ared to 
contribute their skill, talent and creative 
ideas to an industry which is literally a 
part of them. 

We feel fortunate indeed to have had 
privilege of awakening the dormant 
abilities of many men now holding prom¬ 
inent positions in Broadcasting, Communi¬ 
cations, Radio Sales and Service, Television 
and Electronics. And we look forward with 
pleasure to an ever-broadening educational 
program, designed to train still more men 
to fill the thousands of specialized positions 
radio will require in the future. 

During the four decades since we first 
began to build men for Ir>dustry, we have 
kept accurate student records and compiled 
unusually complete performance charts. 
Thus we have acquired a keen insight into 
the most effective ways to inspire radio- 
minded men to APPLY their training, and 
to use their creative abilities to the best 
advantage of themselves and their em¬ 
ployers. 

REPORT TO industry-free; 

You'll be impressed by our methods and 
observations, as they apply to YOUR per¬ 
sonnel problems. You’ll welcome an op¬ 
portunity to learn how we inspire our stu¬ 
dents to ACTION, how we develop in 
them those vital traits of character which 
make them an asset to any employer. 

We know you’ll want to send for our 
"Report to Industry.” Whether you em¬ 
ploy one man or hundreds, you will en¬ 
joy and profit by this factual, informative 
presentation. 

Send for it today! No obligation. 

national schools 

Pioneers of Technical Trade Training Since 1905 

^ Los Angeles 37, California 

Mail to: PUBLIC RELATIONS Director 
National Schools—Figueroa at Santa Barbara 
Los Angeles 37, California 

Please send me "Report to Industry” 

Name: . 

F^rm: .. 

Address . 

City .Zone-State.( 5 ,j| 
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(Continued from page 33) 

Bikini Atom Bomb Test, Recording and Broad¬ 
casting of Preparations for; Allan A. Kees 

July 

Bishop, Forrest L.; Acoustical Correction by 
Sound Diffusion .Oct. 

Briggs, M, R.; Broadcasting Transmitter Design 
as Determined by a Market Survey.... Aug. 

Breaseale, William M .; Converting D-C Meter 
to A-C V-T-V-M Use.Mar. 

Broadcast Antenna Installation, Postwar (Quar¬ 
ter-Wave Self-Supporting Steel Radiator, Re¬ 
cently Completed, Typical of Type Soon to 
be Installed by Many Local-Channel Outlets) ; 
David W. Jefferies .Nov. 

Broadcast Engineers Sixth Annual Conference, 
A Report On; Lewis Winner .Apr. 

Broadcast Loops, F-M, Sixth Annual Conference 
of Broadcast Engineers (A. G. Kandoian) 

Broadcast Station Alarm System for Carrier 
and Program Failures; Russell R. Taylor 

Aug. 

Bro^cast Stations, Preventive Maintetiance for, 
Sixth Annual Conference of Broadcast Engi¬ 
neers (Charles Singer) . _4pr. 

Broadcast Stations ,Preventive Maintenance for; 
Charles H. Singer . June 

Broadcast Stations, Preventive Maintenance for; 
Charles H. Singer . July 

Broadcast Stations, Preventive Maintenance for; 
Charles H. Singer .Aug. 

Broadcast Stations, Preventive Maintenance for; 
Charles H. Singer . Sept. 

Broadcast Stations, Preventive ^laintenance for; 
Charles //. Singer .Oct. 

Broadcast Stations, Preventive Maintenance for; 
Charles H. Singer .Dec, 

Broadcast Studios, Placement and Operation of 
Microphones in; John B. Ledbetter .Dec. 

Broadcasting Transmitter Design as Determined 
by a Market Survey (Survey Among Present 
and Future Managers and Operators of F-M 
Stations to Obtain Cost, Service and Design 
Data); M. R. Briggs .Aug. 

Brown, J. S.; A F^d^ Unipole Antenna for 
Emerge!^ Communications (Quartei^Wave 
Ground-Plane Antenna (Combines Radiating 
and Matching Functions).Nov. 


c 

CAA Alaskan Diversity Receiving System (Part 
II) : Jack Ivers .Feb. 

CAA Alaskan Diversity Receiving System; Jack 
Ivers .Jan. 

Campbell, Ahn T.: Lateral Disc Recording at 
the Naval Research Laboratory.Sept. 

(Thpacitanee Oupled I-F Amplifiers, IRE Re¬ 
port (M. J. Larsen and L. L. MendH) 

Feb. 

Carrier and Program Failures, Broadcast Sta¬ 
tion Alarm System for; Russell R. Taylor 

Aug. 

Cathode-Coupled Amplifier, Graphical Analysis 
of; Murray S. Rif kin .Dec. 

C-R Tubes with Metal Back Luminescent 
Screens, Improved, IRE Report (D. W. Bp- 
stein and L. Pensak) . Feb. 

CBS Transmitter, IRE Report (N'orman 
Young) .Feb. 

Chart for Lossless Transmission Lines, Simpli¬ 
fied Input-Impedance (For Rapid Appraisal of 
Input Lentrths Ckimmonly Used for Various 
Types of Terminations); Leonard Mautner 

May- 

Circuits, Graphical Solution of Series; Paul K. 
Hudson .Mar. 

Circuits, Printed .Apr. 

Circuits, Tuned, for the U-H-F and S-H-F 
Bands; Frederick C. Ezferett .. . .June 

Circular Antennas, Sixth Annual Conference of 
Broadcast Engineers (M, W. Scheldorf) 

Apr. 

Clippers, Speech, for More Effective Modula¬ 
tion; John W. Smith and A^ H. Hale. . .Oct. 

Clover-Leaf F-M Antenna, Sixth Annual Con¬ 
ference of Broadcast Engineers (P, H. 
Smith) .. Apr. 

Coil Design, Link-Coupled; Samuel Sabaroff 

Aug. 

Coil Design. V-H-F; Art H. Meyerson. . . .June 

Color Television, Highlights of Dr. P. C. Gold- 
mark’s Paper on; Ralph G. Peters .Jan. 

Color Television Relaying, Rochester Meeting 
Report; (Paul H. Reedy) .Dec. 

Conditions for Transfer of Maximum Power; 
H. E. Ellithorn .Oct. 

Conference of Broadcast Engineers, A Report 
on the Sixth Annual; Lewis Winner... .Apr. 

Converting D-C Meter to A-C V-T-V-M Use; 
William M. Breaseale .Mar. 

Crystal Microphone, Unidirectional; A. M. Wig¬ 
gins .Jan. 

Crystal Mixers, Noise Spectrum of, IRE Re¬ 
port (P. H. Miller) .Feb. 


Crystals Rectifiers in Superheterodyne Receiv¬ 
ers, IRE Report (H, C. Torrey) .l^b. 


D 

D-C Meter to A-C V-T-V-M Use, Converting; 
William M. Breaseale .Mar. 

Decca Navigator (British L-F Radio Direction 
Finding System for Instantaneous Positioning 
Check of Ships and Aircraft); M. G. Scroggie 

Mar. 

Demountable Soundproof Rooms; W. S. Gortem 

Mar. 

Design Considerations in Broadside Arrays, 
IRE Report (John Ruse) .Feb. 

Direct F-M Frequcncy-Ontrol Methods (Meth¬ 
ods Used to Stabilize Center Frequency of 
F-M Transmitters); JV. Marchand .July 

Direct Frequency-Modulation Modulatori; N. 
Marchand .Apr. 

Direct F-M Transmitters (Analysis of Rc«ct- 
ance-Tube-Modulated Oscillators and R-F Am¬ 
plifiers Using Grounded-Grid Circuits) ; V. 
M archand .Aug. 

Direct F-M Transmitters (Data on Phase-Dis¬ 
criminator Exciter and Pulse-Control Exciter 
Units); N. Marchand .Sept. 

Direction Finders, High Frequency.Feb. 

Disc Recording at the Naval Research Labora¬ 
tory, Lateral; Alan T, Campbell .Sept- 

Disk Recording Performance, Tools for the 
Study oL Sixth Annual Conference of Broad¬ 
cast Engineers (H. E. Roys) .Apr. 

Disc Recording, 40-Watt Beam Power Amplifier 
for (Amplifier Designed to Maintain Rated 
Output Over Wide Frequency Range); John 
K. HiXliard .Nov. 

Discriminators for F-M Receivers; IRE Report 
(S. W. Seeley) .Feb. 

Diversity Receiving System, CAA Alaskan; 
Jack Ivers .Jan. 

Diversity Receiving System, CAA Alaskan 
(Part II); Jack Ivers .Feb. 

Dynamic Clharacteristics of Pentodes (Use of 
Characteristics to Design High Signal Level 
Resistance-Ckiupled Amplifiers); S. /, Haef- 
ner .July 


E 

Eflficiency of a Short Transmitting Antenna; Dr. 

Victor J. Andrew .Jan. 

8S to 108 me. Slotted Tubular Antenna; Charles 

R. Jones .July 

88 to lOe-rac 3^S0-watt F-M Broaidcast Trans¬ 
mitter, Experimental: J. H. Martin... .Sept. 
88 to 108 me, 250-watt F-M Transmitter for; 

Morion B. Kahn and S. L. Sack .Feb. 

Electric Megaphones, Microphone Design 1n; 

Arthur J. Sanial .Feb, 

Electronic Navi^tor, The (Surface Search and 
Navigational Radar Operating on 10 cm); 
Thomas Grover and E. C. Kluender. ,.. Avig^. 
Electronic Sweeper, Wide Range (500 kc-llO 

me); A. D. Smith, Jr .Jan. 

Electrooptical Characteristics of Television Sys¬ 
tems, IRE Report (O. H. Schade) .Feb. 

Everett, Frederick C.: Tuned Circuits for the 

U-H-F and S-H-F Bands.June 

Experimental 88 to 108-mc 250-watt F-M Broad¬ 
cast Transmitter (Canadian Marconi Trans¬ 
mitter Featuring Armstrong Phase-Shift Sys¬ 
tem Modulator): J. H. Martin .Sept. 

F 

Facsimile Transmission, Four-Color; B. Chis¬ 
holm Thomson .May 

FCC Approved A-M Broadcast Transmhters 
(Highlights of 100-w to 50-kw A-M Trans¬ 
mitters): Ralph G. Peters .May 

Fibrous Glass, Acoustical Material, Forms, 
Properties and Functions of; Willis M. Rees 

Jan. 

Filters, Transmission Lines as; L. R. Quarles 

June 

Folded Unipole Antenna for Emergency Com¬ 
munications, A (Quarter-Wave Ground-Plane 
Antenna Combines Radiating and Matching 

Functions): J. S. Brown .Nov. 

Forms, Properties and Functions of Fibrous 
Glass, Acoustical Materials; Willis M. Rees 

Jan. 

Four-Color Facsimile Transmission (Used Be¬ 
tween England and Australia); B. Chisholm 

Thomson .. May 

40.Watt Beam Power Amplifier for Disc Re¬ 
cording (Amplifier Designed to Maintain 
Rated Output Over Wide Frequency Range); 

John K. HilHard .Nov. 

4-Terminal Network Problems, Graphically Solv¬ 
ing; Richard Baum .Mar. 

Frequency-Control Methods, Direct F-M; Af. 

Marchand .July 

F-M Antenna, Clover-Leaf, Sixth Annual Con¬ 
ference of Broadcast Engineers (P. H. 

i'mttA) .Apr. 

F-M Broadcast Transmitter, Experimental 88 to 

108-mc 250-watt; /. H. Martin ..Sept. 

F-M Broadcast Loops, Sixth Annual Conference 
of Broadcast Engineers (A. G. Kandoian) 

Apr. 


34 • COMMUNICATIONS FOR DECEMBER 1944 












































































t 


F-M Frequency-Control Methods, Direct; N. 

Marchand . July 

F-M, Inttsrference in; AT. Marchand'.WV.V.Yeb, 
Frequency Modulation, Phase to; AT. Marchand 

Frequency-Modulation Modulators, Direct 

Marchand . Apr. 

F-M Receivers, Discriminators for, IRE* Report 

iS. W. Seeley) .Feb. 

F-M Receivers, Theory of Impulse Noise in, 

IRE Report (David B. Smith) .Feb. 

F-M Satellite System, Railroad; William S. 

Halstead .May 

F-M, Signal Generator, A New, Rochester Fall 

Meeting; (D. M. Hill) .Dec. 

F-M Station M<^itor, Sixth Annual Conference 
oi Broadcast Engineers (H. R, Summe-rhayes, 

Jr,) ... 

F-M Station WGHF, Antenna for, IRE Report 

(Andrew Alford) .Feb. 

F-M Systems, Fundamental Relationships of; N 

Marchand . jan 

E'M Transmitters, Direct; N. Marchand .W Am. 
F-M Transmitters, Direct; N. Marchand. .SevU 
F-M Transmitter for 88 to 108 me, 250 Watt; 

Morton B. Kahn and S, L, Sack. Feb 

F-M Transmitters, Mobile; Af. . . Oct. 

Transmitters, Mobile; N. Marchand. .Dec 
F-M Transmitters Using Phase Modulators; Af 

Marchand . June 

Fundamental Relationships of F-M'Systems; N. 
Marchand .Jan. 


G 

Goldmark’s Paper on Color Television, Hieh- 

lights of; iRalph G. Peters . Jan 

Gorton., W. S.,' Demountable Soundproof Rt^nis 

Analysis of the Cathode-Couplcd^^‘' 

Ai^ifier; Mitrray S. Rif kin . Dec 

Circuits (imped- 
^ce Chart Simplifies Solution); Paul K. 

J~i Hasoft . Mar 

GraphicMly giving 4-Terminal Network Prob^ 
lems (Application of Simple Relations Perti- 
Linear Rational Transformations); 

Rickard Baum . Mar 

4-Terminal 'Network Prob^ 

lems, Richard Baum . Mav 

Ground-(Controlled Approach. Mar 

Gr^er, and E, C. Kluender;'The Eiec- 

tronic Navigator.. *. Aug 


N 

H<Kfn^ S, Dynamic Characteristics of 
Pentodes . t , 

Hale, H. Smith John W.; S^i^’ Clip 

pers for More Effective Modulation.Oct 

HiUstead. William S.; Railroad F-M Satellite 
oystem ... ^ Mav 

Voltage-Regulated Power Supplies (Part IIIJ 

D. A.; Three Channel 25-Watt Ra^dlo- 

telephone System for Ship-to-Shore.Jan. 

Hendricks William C.; Lightweight Radar for 

Early Warning .. 

High-Frequency Direction Finders_* Feb' 

Network. The Martin Aircraft 

Albrecht ....Jan 

Beam Power Am¬ 
plifier for Disc Recording (Amplifier De¬ 
signed to Maintain Rated Output Over Wide 

Frequency Range) . . 

Operation (Surl 
inn Commercial Tubes Used for c-w Above 

100 me) ; Wmfield W. Salisbury .June 

HU/iard, John K.; Intermodulation Tests..Feb. 
H<^e Ti^J^tion-Type Television Receivers, 
Kinescope for, IRE Report (L. E. Swedlund) 

H^son^ Paul K.; Graphical Solution of Series 
Circuits .. 

I 

I-F Amplifiers. Capacitance Coupled. IRE Re¬ 
port; (M. J. Larsen and L, L. MerriU) 

Wide;Band, Above 100 ^mci 
Rochester Fall Meeting; (Matthew F. Leben- 

^ baum) ... j) 

Inmge Orthicon, IRE Report (Albert Rose P 
K. Weimer and H, B. Law).. . Feb' 

Improved C-R Tubes with Metal Back'Lumin- 
escent Screens, IRE Report (D. W. Epstein 

and L, Pensah) . 

Impulse Noise in F-M Receivers,’'Theory of! 

IRE Report (.David B. Smith) .Feb 

Index, Communications, 1946.Dec 

Inductance of Straight Cylindrical Wires,* ’Nomo- 

gram for Computing; /. /, Stephen .Apr. 

Interference in F-M (Part II); H. Marchand 

Input-Impedance Chart. Simplified, for Lossless 
Transmission Lines; Leonard Mautner, . .May 
In^ated Wire and Cable in Communications 

Today; A. P. Lunt .June 

Intermodulation Tests (For Comparison of Beam 

(Continued on page 36 ) 



Constance Bennett, broad¬ 
casting her own program, 
"Constance Bennett Call¬ 
ing,” over ABC network 
(Upper right) From the 
studio in Radio Center, 
recently opened in Holly¬ 
wood, California, serving 
the broadcast industry, 
the program is picked up 
through the mixer con¬ 
sole (above) and piped di¬ 
rect to the network mas¬ 
ter control. 


tPs WhaPs ioside Thai Counts 

Arranged to suit your specific requirements, new Cinema Variacen mixer 
consoles are again available. We put in only what you need. As shown above 
at Radio Center, Hollywood's newest broadcasting facility, several dif¬ 
ferent Cinema consoles channel programs originating in the various studios 
or the auditorium seating 300 people. 

Flexibility is the chief advantage of Cinema engineered consoles. Because 
of this, they can be used for a wide variety of purposes. These new Cinema 
consoles are available with or without preamplifiers. They can be made for 
any number of channels and can include a complete switching system. 

Such a console can become either a mixer control in recording, re-recording 
or broadcasting studios, or can be easily adapted as a master control or 
complete speech input system for small AM or FM stations, 

Our engineers are available to 
discuss your equipment needs. 

Call on Cinema today. Our 
representatives are: Turney & 

Beale, 40-08 Corp. Kennedy 
St., Bay side, Long Island, New 
York; Wright Engineering 
Co., 4241 Melbourne Road, 

Indianapolis, Indiana. 


Many types of Variaten attenuators, in 
impedances of from 30 to 600 ohms, 
either ladder, balanced ladder or bridged 
"T" circuits, VU or VI meters, jack scrips, 
patch cords, switches, and other acces¬ 
sories can be supplied. 


lAanufwiured and Sold in the West by: 



ESTABLISHED, 1 93 5 

1510 W. VERDUGO AVE., BURBANK, CALIFORNIA 
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THE 

MOTOR 

THAT 

OPENS 

NEW 

HORIZONS 

IN 

RADIO 

AND 

ELECTRONIC 

FIELDS 


the Minimofor, 

the AIni Corporation is 
pleased to announce the 
availability of the low¬ 
est practical current 
consumption D.C. motor 
in the world. 

the motor of an entirely 
new principle! No rotat¬ 
ing windings. 

the motor that can oper¬ 
ate on as little as thirty 
milliwatts pov/er. 

the motor that is ideal 
for saving current where 
power supply is an im¬ 
portant factor. 

the motor that has 
countless applications in 
the miniature horse¬ 
power field. 

the motor that may well 
be the answer to your 
problem. 

the Minimotor. 

Outline your specific ap¬ 
plications and require¬ 
ments to our Special 
Projects Division. 




R 


MINIMOTOR 


ALNI CORPORATION 

Reeves International Building 
10 EAST 52nd STREET 
NEW YORK 22, N.Y. 


(Continned front page 35) 

Power and Triode Tubes to Drive Speakers) ; 

John K. Hilliard . Feb. 

Interlocked Line Switching System, An (Pro¬ 
gram Feeding to Any of 4 Lines from Con¬ 
trol Rooms); H. E. Adams .Mar. 

Irregular Room Surfaces, Sixth Annual Con¬ 
ference of Broadcast Engineers (K. C. Morri- 

cal) . Apr. 

I vers. Jack; CAA Alaskan Diversity Receiving 

System . Jan. 

I vers, Jack; CAA Alaskan Diversity Receiving 
System (Part II). Feb. 


Jefferies, David IV.; Postwar Broadcast Antenna 
Installation (Quarter-Wave Self-Supporting 
Steel Radiator, Recently Completed, Typical 
of Type Soon to be Installed by Many Local- 
Channel Outlets) .Nov. 

Jones, Charles R.: Slotted T ubular Antenna for 
88 to 108 me.July 


Kahn, Morton B. and S. L. Sack; 25U-Watt 

F-M Transmitter for 88 to 108 me.Feb. 

Kees, Allan A.; Recording and Broadcasting of 
Preparations for Bikini Atom Bomb Test.July 
Kinescope for Home Projection-Type Television 
Receivers, IRE Report (L. E. Swedlund) 

Feb. 

Khiendcr, E. C. and Thomas Grover; The Elec¬ 
tronic Navigator .Aug. 


I^aing, K. M.; Plating Quartz Oscillator Crys¬ 
tals . Apr. 

Landau, Harry R.; Mobile 2- to 18-me Radio¬ 
teletype for Long Range Operation.Feb. 

Lateral Disc Recording at the Naval Research 
Laboratory; Alan T. Campbell .Sept. 

J^atsfrence, H. L.; A 100-KW Portable Radar 
Transmitter .Sept. 

Ledbetter, John B.; Placement and Operation 
of Microphones in Broadcast Studios.... Dec. 

lightweight Radar for Early Warning; William 
C. Hendricks .Jan. 

Line Switching System. An Interlocked; H. E. 
Adams . ..Mar. 

Lines, Transmission, As Resonant Circuits; L, 
R. Quarles .May 

Link-Coupled Coil Design; Samuel Saharoif 

Aug. 

Link Tests in Southern California, Television; 
Paul B. Wright .Oct. 

J^unt, A, Pc Insulated Wire and Cable in 
Communications Today .June 

Loebenstein, Julian; Selenium Rectifiers (Dis¬ 
cussion of Construction and Application of 
Selenium Rectifier Di.scs).Nov. 

Long, Vinton; A ACS Radioteletype Weather 
Transmission System .Sept. 


Maiman, 'Theodore and G. Edmard Hamilton; 
X'oltage-Regulated Power Supplies (Part III) 

Jan. 

Maintenance, Preventive, for Broadcast Stations, 
Sixth Annual Conference of Broadcast En¬ 
gineers, {Charles Singer) .Apr. 

Maintenance, Preventive, for Broadcast Stations; 

Charles H, Singer .June 

Maintenance, Preventive, for Broadcast Stations; 

Charles H. Singer ..July 

Maintenance, Preventive, for Broadcast Stations; 

Charles H. Singer ..Aug. 

.Maintenance, Preventive, for Broadcast Stations; 

Charles H. Singer .Sept. 

Maintenance, Preventive, for Broadcast Stations; 

Charles H. Singer ..Oct. 

.Maintenance, Preventive for Broadcast Stations; 

Charles H. Singer .Dec. 

.Magnetic Recording, Sixth Annual Conference 
of Broadcast Engineers (S. J. Begun). .Apr. 
Marckand, N.; Direct F-M Frequency-Control 

Methods .July 

Marchand, N.; Direct Frequency-Modulation 

Modulators . Apr. 

Marchand, N.; Direct F-M Transmitters. .Aug, 
Marchand, N.; Direct F-M Transmitters. .Sept. 
Marchand, N.; F-M Transmitters Using Phase 

Modulators ...June 

Marchand, N.; Fundamental Relationships of 

F-M Systems .Jan. 

Marchand, N.; Interference in F-M .Feb, 

Marchand, N.; Mobile F-M Transmitters.Oct. 
Marchand, N.; Mobile F-M Transmitters. .Dec. 
Marchand, N.; Phase to Frequency Modulation 

May 

Marchand, N.; Reactance Tube Modulators. Mar. 
Marine Radar, Postwar, In Great Britain; M. 
G. Scroggic .Dec. 


BOOKS 

FOR THE 

ENGINEER 


UNDERSTANDING 


MICROWAVES 


(Chapter Heads) 


The Ultra High Frequency Concept 


Stationery Charge and its Field • Mag¬ 
netostatics • Alternating Current and 
Lumped Constants • Transmission Lines 
Poynting's Vector and Maxwell's 
Equations • Waveguides • Resonant 
Cavities • Antennas • Microwave 
Oscillators • Radar and Communica¬ 
tion • Section Two is devoted to de¬ 
scriptions of Microwave Terms, Ideas 
and Theorems. Index. 

400 PAGES PRICE $6.00 


A-C CALCULATION 
CHARTS 

Student engineers will find this book 
invaluable. Simplifies and speeds 
work. Covers all AC colculations 
from 10 cycles to 1000 megacycles. 


PRICE $7.50 


JOHN F.RIDER, Publisher, Inc. 

404 FOURTH AVENUE, NEW YORK 16. N Y. 
EXPORT OlV : ROCKE-INTERNATIONAL ELEC. CORP 
13 E 40TH STREET. NEW YORK CITY CABLE ARLAB 


JONES 400 SERIES 
PLUGS and SOCKETS 

A medium size 
Plug and Socket 
that fulfills prac¬ 
tically every re- 
ejuirement in the 
public address, 
radio and kin¬ 
dred fields. Sock¬ 
et contacts ore of 
phosphor bronze, 
P-406-CCT cadmium plated. 

Plug contacts 
are of hard 
brass, silver 
plated. Insula¬ 
tion is oi mold¬ 
ed Bokelite. All 

S-406-AB Plugs and Sock- 

ets are Polar¬ 
ized. Made in 2, 4. 6. 8, 10 and 12 contacts. 
Caps are of steel with baked black crackle 
enamel. A quality item at popular prices. 
Send today for catalog No. 14 listing com¬ 
plete line oi Jones Electrical Connecting De¬ 
vices—Plugs. Sockets and Terminal Strips. 


i .H®S 


iBOUJflRD B. joncs Division, 

cincfi m.'e. corp. 

2480 LUl.G€ORG€ ST. CHICAGO Is" 
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Martin Aircraft H-F Test Network; Frits Al¬ 
brecht .Jan. 

Martin, J, H.; Experimental 88 to 108-rac 250- 

watt F-M Broadcast Transmitter.Sept. 

Massa, Frank; A New Sound Measurement Sys¬ 
tem .Oct. 

Mautner, Leonard; Simplified Input-Impedance 
Chart for Lossless Transmission Lines...May 
Megaphones^ Electric, Microphone Design in; 

Arthur J. Sanial .Feb. 

Metal-Lens Antennas, IRE Report iW. E. 

Kock) .Feb. 

Metallized Glass Attenuators, IRE Report; 

(Ernst IVeber) . Feb. 

Maximum Power, Conditions for Transfer of; 

H. E. ElHthorn ...Oct. 

Measurement of Audio Distortion (Methods for 

A-M and F-M); H. H. Scott...,. .Apr. 

Meyerson, Art H.; V-H-F Coil Design... .June 
Microphone I>esi^ in Electric Megaphones (Ob¬ 
taining High Pressures Without Feedback); 

Arthur J. Sanuxl . ......Feb, 

Microphone, Unidirectional Crystal; A. M, Wig- 

gius .;.Jan. 

Microphones, Placement and Operation of, in 
Broadcast Studios; John B. Ledbetter... 
Mobile F-M Transmitters; N. Marchand.. .Oct, 
Mobile F-M Transmitters (Analysis of Mobile 
System Design Features Including Squelch 
and Selective Calling, Typical Circuits); N. 

Marchand . Dec. 

Mobile 2- to 18-mc Radioteletype for Long 
Range Operation; Harry R. Landau... .Fch, 
Model Aircraft-Antenna Requirements, IRE Re¬ 
port (George Sinclair, E. W, Vaughan, E. C. 

Jordan) . Feb. 

Modulation Employing Pulse Techniques, Angu¬ 
lar Velocity, IRE Report (James F. Gordon) 

Feb. 

Modulators, Direct Frequency-Modulation; N. 

Marrhand .- • • • Apr. 

Modulators. Reactance Tube; N. Marchand.M^r. 
Modulation. Speech Clippers For More Effective; 

John W. Smith and N. H. Hale .Oct. 

Monitor. F-M Station. Sixth Annual Conference 
of Broadcast Engineers (H. R. Sumtnerhayes, 


Jr.) 


__ .Apr. 

Motion-Picture Film, Television, Sixth Annual 
Conference of Broadcast Engineers (Scott 
Helt) . Apr. 

Multi-Channel, Unit-Type. Aircraft Ground 
Transmitter; Ralph G. Peters .June 

H 

Naval Research Laboratory, Lateral Disc Re¬ 
cording at the; Alan T. Campbell .,.Sept. 

Navigator, Decca; M. G. Scroggie .Mar. 

Navigator, The Electronic; Thomas Grover and 
E. C. Klucnder .^.Aug. 

Network Problems, Graphically, Solving 4-Ter- 
minal (Solutions Cover 4-Terminal Networks 
of Lumped or Distributed-Constant Type); 
Richard Baum ..**•■.•* '^ay 

Niutta, Ascania, Dr.; A V-H-F Directive An¬ 
tenna . Feb. 

Noise Spectrum of Crystal Mixers, IRE Report 
(P. H. Miller) . Feb, 

Nomogram For Computing Inductance of 
Straight Cylindrical Wires (For V-H-F); 
/. L Stephen .Apr. 


100-KW Portable Radar Transmitter (Unit 
Operating in 200-mc Region with Many Fea¬ 
tures Useful in V-JJ-F Communications Sys 

tem Design); H. L. Latorence .Sept 

Orthicon, Image, IRE Report; (Albert Rose 
P, K. Weitner and W. B, Law)......Feb 


Pentodes, Dynamic C^racteristics of; S. /. 

Haefner .July 

Peters, Ralph G.; FCC Approved A-M Broad¬ 
cast Transmitters . 

Peters. Ralph G.; Highlights of Dr. P. C. 

Crolamark's Paper on Color Television.. .Jan. 
Peters, Ralph G.; Unit-Type Multi-CHianncl 

Aircraft (rround Transmitter.June 

Peters, Ralph G.; Railroad Radiotelephone Tests 
on the Nickel Plate Road (Highlights of 
Test Results Prepared from Report Compiled 
for Association of American Railroads). .Nov. 
Phase Modulators, F-M Transmitters Using; 

N. Marchand . .....June 

Phase to Frequency Modulation (Obtaining F-M 
Through (Trystal-Controlled Phase Modulation; 

Af. Marchand .May 

Placement and Operation of Microphones in 
Broadcast Studios (Analysis of Fundamental 
Arrangements That Caan Be Used for Com¬ 
plex Setups); /aA« B. Ledbetter .Dec. 

Plating Quartz Oscilhator Crystals (Analysis of 
Cemented, Foil, Film, Firing and Silver- 

Plating Methods); K. M. Laing .Apr. 

Power Supplies, Voltage-Regulated (Part 111); 
G. Edward Hamilton and Theodore Maintan 

Jan. 

Postwar Marine Radar in Great BriUin (Pulse 
Durations, Horizontal and Vertical Beam 
Widths, Polarization, Sea-Clutter Controls, 
Powers, Scanners); M, G. Scroggie .Dec. 

(Continued on page 38) 


ELECTRONIC EQUIPMENT 
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SUBCONTRACTING DEPT. 
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quickly checking « 
number of vori»l«t» 
in ropW eenuence. 




Manufacturers have continually 
called upon the modern facilities 
of Tech Lab Subcontracting De¬ 
partment to assist them in the 
production of unusual and vital 
electronic equipment. Our Engi¬ 
neering Department is ready to 
assist you with your production 
problems. 





fttUng ^ , 
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MANUFACTURERS OF PRECISION 
ELECTRICAL RESISTANCE INSTRUMENTS 


15 LINCOLN STREET, JERSEY CITY 7, N. J. 
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Check These 


CONCORD VALUES! 

Concord has them! Radio and Electronic Parts, 
Supplies and Equipment of every kind, for every 
need ... long awaited, hard-to-get Items ... new 
merchandise, just received . . . Hundreds of bar¬ 
gains ... in stock NOW for IMMEDIATE SHIP- 
f MENT from CHICAGO or ATLANTA. 

Write for catalog of Radio Parts and Electronic 
Equipment. Packed with Radio Needs—new and 
scarce itemsBargains. Write Dept. R-126. 


WELLS-GARDNER BC-348-N Com- 

munications Receiver. 6 Bands— 20i)-r)(i0KC. 
and 115 MC. to 18 MG. in 5 Bands. 2 staKo.s BF . -1 
.stages IF., Beat Fiequenry Oscillator, Crystal I F. 
Filter, Manual or Automatic A.V.C. CompletC'With 
tubes and 24 V.D.C. input dynamotor power supply, 
but supplied with complete instructions and dia¬ 
grams for converting to 110 V.A.C. 00 JCQ Q 
cycle operation. BC-348-N . . . . UO.MtJ 




ALNICO V5' P.M. 
SPEAKER 

New AlnicoV magnet 
provides maximum per- 
formancr? with minimum 
weight. Normal wattage 
3, peak wattage 4^2- 
V.C.impedance 3.2 ohms, 
depth 2 7/16". SI QQ 
5B7009 . .'*^1.0 0 


CARBON THROAT 
MICROPHONE 

Will work into any 200 
ohm impedance input 
circuit. Has adjustable 
strap to fit any neck. 
Ideal for ultra high fre¬ 
quency mobile work for 
hams. Supplied with 
strap, 10" cord and 4 
plug. 5B7060 . . ‘fU 


| 9 Gp 3 ^r/.''r»%"g' 5 -; 


HEAVY DUTY LINE FI 

^ Solar Eli m - O -Stat 


pletely shielded. 'J'ype Cl TQ 
EN106. 5B3218 Each I . I U 

WIRE STRIPPER 

■■ Strips wire instantly! Fastens 
to bench or other support. Wire 
stripped to any length. Strips wire 
up to 12MM diam. Each QQ^ 

C15268 .DO 

TUNER UNIT TU-IO-B 

Continuous frequency range 
from 10 MC. to 12.5 MC. VFO 
oscillator tuning section, buf¬ 
fer, coupling, capacitors and 
choke & buffer output match¬ 
ing tapped coil & condenser. 
Sizel65/8'lg.x75^''h. $9 QC 
5'/2'deep. A54132 C.UO 


3Mfd.4000Volt 

Hi-Voltage 

Condenser 

Large 3 mfd,, 1000 v. 
UC. condenser, !ier- 
nietically .sealed in 
an aluminum can. 
Size 4'i X 3 11, 16 x 

D.C. MILLIAM- 
METERS 

2 I 2 " flange mounting 
type. Black dull l5n- 
ish bakelite case. 
Mtg.Hdw.e. included 
—Large, clearly legi¬ 
ble dial calibi ations. 
Either 5B4122 — 
0-20 M.A.D.C. or 
5B4116 —0-300 
M.A.D.C. $0 9Q, 
Special . . 


T-17-B 200 Ohm Carbon Mike. Lightweight, 
withpress-to-talk button. Built-in filter to suppress 
carbon hiss. 5' rubber coveted cable and JO fi Q 
PL-68 3-circuit plug supplied. 5B7062 . 

Midget Volume Control — 1 Meg. ohm Standard 
H" Bushing, K" dia.Shaft. ? 4 * long, with split Q C/ 
spline for push-on knob. C3154 . . . . OU 
STANCOR Universal Output Transformer Type 
A38S6. Primary for all single or push-pull plates. 
Secondary adjustable from 1 to 30 ohms, Tw'o-inch 
mounting centers. 4 watts at 35 mils. Cl OO 
C1675. SPECIAL.'•’I.Ot 


ff i' “ r _ 

'R^DIO CORPORATION 

LAFAYETTE RADIO CORPORATION 
CHICAGO/ ATLANTA 3 

901 W. Jackson Blvd. 265 Ptachtrec Street 


{Continued from page 37) 

Power Triode for 600 MC, Medium, IRE Re¬ 
port Frankel, /, J. Glauber, J. P. Wallen¬ 
stein ) Feb. 

Preventive Maintenance for Broadcast Stations, 
Sixth Annual Conference of Broadcast En¬ 
gineers (Charles Singer) .Apr. 

Preventive Maintenance for Broadcast Stations 
(Part I, Methods Used to Prevent Breakdown 
and Avoid Need for Repair); Charles H. 
Singer ..June 

Preventive Maintenance for Broadcast Stations 
(Part II, Purpose, Handling and Packing of 
Maintenance Tools); Charles H. . July 

I’reventive Maintenance for Broadcast Stations 
(Part III, Preventive Maintenance Procedures 
and Precautions); Charles H. Singer.Aug. 

Preventive Maintenance for Broadcast Stations 
(Part IV, Seven Basic Preventive Maintenance 
Procedures); Charles H. Singer .Sept. 

Preventive Maintenance for Broadcast Stations 
(Part V, Maintenance Techniques Applied to 
Tubes); Charles PL Singer .Oct. 

Preventive Maintenance for Broadcast Stations 
(Techniques Applied to Tubes, Bases and 
Pins, and Sockets); Charles H, Singer. .T>eiC. 

Printed Circuits .Apr. 

Pulse Techniques, Angular Velocity Modulation, 
IRE Report (Janies F. Cordon) .Feb. 


Quarles, L. R.; Transmission Lines as Filters 

June 

Quarles, L, R.; Transmission Lines as Impe¬ 
dance Transformers .July 

Quarles, L. R.; Transmission Lines as Resonant 

Circuits . May 

Quartz Oscillator Crystals, Plating; K. M. Laing 
I Apr. 


Radar lor Early Warning, Lightweight; Wil¬ 
liam C. Hendricks .Jan. 

Radar, Marine Postwar, In Great Britain; M. 
G. Scroggic . Dec. 

Radar Transmitter, A lOO-KW Portable; PI. L. 
Lazvrcnce . Sept. 

Radiotelephone System for Ship-to-Shore, Three 
Channel 25 Watt; D. A. Heisner .Jan. 

Radiotelephone Tests on the Nickel Plate 
Railroad (Highlights of Test Results Pre¬ 
pared from Report Compiled for Association 
of American Railroads); Ralph C. Pieters 

N ov. 

Radioteletype for Long Range Operation, Mobile 
2- to 18-mc; Harry R. Landau .Feb. 

Radioteletype Weather Transmission System, 
AACS; Vinton Long .Sept. 

Railroad F-M Satellite System (Ten-Watt 
161.775-mc Satellite Booster and 189-kc In¬ 
duction System Used for Station-to-Station 
and Other Point-to-Point Services); William 
S. Halstead .May 

Railroad Radiotelephone Tests on the Nickel 
Plate Road (Highlights of Test Results Pre¬ 
pared from Report Compiled for Association 
of American Railroads); Ralph G. Peters 

^ Nov. 

Reactance Tube Modulators (Part III; Circuit 
Analysis and Equations); N. Marchand. .Mar. 

Receiver, Television, R-F Power Supply Design; 
Harold C. Baumann .Mar. 

Recording and Broadcasting of Preparations for 
Bikini Atom Bomb Test; Allan A. Kees..July 

Recording, Magnetic, Sixth Annual Conference 
of Broadcast Engineers (S. J. Begun) .. .Apr. 

Recording at the Naval Research Laboratory, 
Lateral Disc; Alan T. Campbell .Sept. 

Rees, Willis, M.; Forms, Properties and Func¬ 
tions of Fibrous Glass, Acoustical Materials 

Jan. 

Report on the Rochester Fall Meeting; P.ewis 
Winner .Dec. 

Rectifiers, Selenium (Discussion of C^oiistruc* 
tion and Application of Selenium Rectifier 
Discs); Julian Loebenstein .Nov. 

R-F Power-Supply Design, Television Receiver; 
Harold C. Baumann .Mar. 

Research and Applications During the War, 
Sky-Wave Propagation, IRE Report; (Dr. 
J. H. Dellinger and Dr. W. Smith)... .Feh. 

Resonant Circuits, Transmission Lines as; L. R. 
Quarles .May 

Rif kin, Murray S.; Graphical Analysis of the 
Cathode-Coupled Amplifier .Dec. 

Rochester Fall Meeting, A Report on the; 
Lewis Winner .Dec. 

Room Surfaces, Irregular, Sixth Annual Con¬ 
ference of Broadcast Engineers, (K. C. Mor- 
rical) .Apr. 


Sabaroff, Samuel; Link-Coupled Coil Design 

Aug. 



Antennas for 
Mobile Units 



Collapsible Tubular Metal Antennas 
in varying heights from 6' to 35"— 
the type that will withstand weather 
conditions, corrosion and severe 
shock. Tested and proven in war— 
now standard equipment in fire, 
police and other municipal and 
federal services. 

Ask your Radio Jobber for the new 
Premax Antenna Catalog. 


em ax F^c 


Division Chishotm-Rydi 
4710 Highland Avenue, Niai 

ir Co.f Inc. 

gara Falls, N.Y. 




PERMANENT 

MAGNETS 






ALLOYS: 

Cobalt • Chrome • Alnico 

The making of permanent magnets Is 
an alloy, too ... of experience, engi¬ 
neering, facilities. We'll be glad to 
tell you more. Write for bulletin. 


THOMAS & SKINNER STEEL PRODUCTS CO. 

1113 E. 23r<l Si., Indianapolis 5, Ind. 


Ttiomasi & 
Skinner 
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Morton B. Kahn; 250-Watt 

ii'-M Transmitter for 88 to 108 me.Feb 

SalYb^ry, IVinfield W,; High-Power Tubes for 

V -ri-r Operation ...June 

Saniad, Arthur Microphone Design in Elec¬ 
tric Megaphones .Feb. 

Satellite System, Railroad F-M; William S. 

Halstead . 

Selenium Rectifiers (Discussion of Construction 
and Application of Selenium Rectifier Discs); 

Juhan Loebenstein .Nov. 

Scott, H. H.; The Measurement of Audio Dis¬ 
tortion .^pj.^ 

Scroggie, M. G.; Postwar Marine Radar in 

Great Britain .Dec. 

Scroggie, M. G.; The Decca Navigator.... Mar. 
Sight and Sound on One Carrier, IRE Report 

{Kurt Schlesinger) .Feb 

Signal Generator, F-M, A New, Rochester'Fall 

Meeting; (D. iM. Hill) .Dec. 

Singer Charles //.: Preventive Maintenance for 

Broadcast Stations (Part I).June 

Singer, Charles H.; Preventive Maintenance for 

Broadcast Stations (Part II).July 

Singer, Charles H.X Preventive Mai ntenance for 

Broadcast Stations (Part III) .Aug. 

Singer, Charles H.; Preventive Maintenance for 

Broadcast Stations (Part IV).Sept. 

Singer, Charles H.; Preventive Maintenance for 

Broadcast Stations (Part V).. .Oct. 

Singer, Charles H.; Preventive Maintenance 

_for Broadcast Stations (Part VI).Dec 

Si.xth Annual Conference of Broadcast Engi- 

neers, A Report on; Lewis Winner .Apr. 

Sky-Wave Propagation Research and Applica¬ 
tions During the War, IRE Report; {Dr, 

J. H, Dellinger and Dr. W, Smith) .Feb! 

Slotted Tubular Antenna for 88 to 108 me; 

Charles R. Jones .July 

Smith, A, D., Jr.; Wide Range Electronic 

Sweeper .ja„. 

Smith, John W. and Hale, H.; Speech Clip¬ 
pers for More Effective Modulation.Oct. 

Sound Channels, Television, Rochester Meeting 

Report; {R, B. Dome) .Dec. 

Sound Diffusion, Acoustical Correction by; For¬ 
rest L. Bishop .Oct. 

•Sound Measurement System, A New; Frank 

Massa .Oct. 

Sound on One Carrier, Sight and, IRE Report 

{Kurt Schlesinger) .Feb. 

Soundproof Rooms, Demountable; W. S. Gorton 

c L Mar. 

Speech Clippers for More Effective Modulation; 

John W. Smith and N. H. Hale .Oct. 

Stagger-Tuned Wide-Band Amplifiers, IRE Re¬ 
port {H. Wallman) .Feb. 

Stephen, J. /.; Nomogram for Computing In¬ 
ductance of Straight Cylindrical Wires..Apr. 
Studio Equipment, Television, IRE Report 

{James J. Reeves) .Feb. 

Superheterodyne Receivers, Crystal Rectifiers in, 

IRE Report (//. C. Torrey) .Feb. 

Super Turnstile Antennas, Sixth Annual Con¬ 
ference of Broadcast Engineers (i?. F. Holts) 

Survey, Broadcasting Transmitter Design as De¬ 
termined by a Market; M. R. Briggs _Aug. 


T 

Taylor, Russell R.; Broadcast Station Alarm 
System for Carrier and Program Failures 

Aug. 

Television as a Public Service, Rochester Meet¬ 
ing Report; {Raymond F. Guy) .Dec. 

Television in the U-H-F, IRE Report {Dr. 
Peter C. Goldmark) .Feb. 

Television Link Tests in Southern California 
(Metallic-Lens Circuit Used for Transmission- 
Reception Link to and from Mt. Wilson in 
4000-mc Band); Paul B. Wright .Oct. 

Television Motion-Picture Film, Sixth Annual 
Conference of Broadcast Engineers {Scott 
Helt) .Apr. 

Television Receiver R-F Power Supply Design 
(Data on 10 to 50-kv d-c Power Supplies); 
Harold C. Baumann .Mar, 

Television Receivers, U-H-F, IRE Report {Har¬ 
old T. Z,jwa«) . Feb. 

Television Relaying, Color, Rochester Meeting 
Report; {Paul H. Reedy) .Dec. 

Television Sound Channels, Rochester Meeting 
Report; {R. B. Dome) .Dec. 

Television Studio E<iuipment, IRE Report 
{James J. Reeves) .Feb. 

Television Systems, Electrooptical Characteris¬ 
tics of, IRE Report (O. H. Schade) _Feb. 

Television Transmitters and Antennas, U-H-F, 
IRE Report {Robert Serrell) .Feb. 

Tests, Intermodulation; John K. Hilliard. .Feh. 

Tests, Railroad Radiotelephone, on the Nickel 
Plate Road (Highlights of Test Results Pre¬ 
pared from Report Compiled for Association 
of American Railroads); Ralph G, Peters 

Nov. 

Thomson, B. Chisholm; Four-Color Facsimile 
T ransmission .May 

Three Channel 25-Watt Radiotelephone System 
for Ship-to-Shore; D. A. Heisner .Jan. 

Tools for the Study of Disk Recording Per¬ 
formance, Sixth Annual Conference of Broad¬ 
cast Engineers {H. E. Roys) .Apr. 

(Contimied on page 40) 



Sturdy construction (as shown in 
the accompanying diagram) is 
but on© characteristic of Hi-Q Wire 
Wound Resistors. The others or© 
precision winding, wide range of 
types, sizes and ratings and quan¬ 
tity production. Standard units are 
available in capacities from 5 to 
200 watts with outside dimensions 
of 5/16" X 1" to 1-1/8" X 12" 
and resistance values up to 
100,000 ohms. Where required, 
special unite or© engineered to 
specific jobs. 


OTHER 




COMPONENTS 


CERAMIC 

CAPACITORS 



S. I. TYPE 
Durez Coated 



C. N. TYPE 




C. I. TYPE 


F? 


CHOKE 

COILS 



STAND-OFF 

CONDENSERS 





ELECTRICAL REACTANCE 


CORPORATION 


FKANKLINVIUB, N. Y. 
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The No. 10035 
Illuminated Panel Dial 


A froly "Designed for Application" control. 
Compact mechanical design, sturdy con- 
sfruction, easy to mount. Totally enclosed 
mechanism eliminates back of panel inter¬ 
ference. Provisions for mounting and mark¬ 
ing auxiliary controls, such as switches, 
potentiometers, etc. Finish, flat black ort 
metal. Size 8 V 4 x 6 V 7 . Ratio 12 to 1 . Hinged 
escutcheon permits direct calibration without 
necessity for removal of scale, thereby main¬ 
taining accurate calibration. Two four and 
five line scales furnished with each dial. 


JAMES MILLEN 
MFG. CO., INC. 

MAIN OFFICE AND FACTORY 

MALDEN 

MASSACHUSETTS 



I n d 


iContimicd from page 39) 

Transfer of Maximum Power, Conditions for; 

rt. h. Elhthorn . Oct 

Transmission Lines as Filters (TypicaV Filter 
Designs for U-H-F); L. R. Ouarles Tune 

(TvS°P “ Impedance TranVfmme"s 
epical Problems and Solutions for Ouarter- 

Matching);/,. R. Quarles . 

Transmission Lines as Resonant Circuit^'(Anal- 
ysis of Open and Shorted Lines, High-Ini- 
Lines, etc); I ff. 

Broadcast, FCC App^vedi 
Tran^iUers and Antennas, U-ii-F Teievisfmi* 

TvSf.,a?s.pr£K,?.iiv.'SkSii 

Transmitters. Mobile F-M; ^/Marchand ''Or^ 

Antenna, Tte' Efficiency ‘J* a 
Ht) Victor J. Andrew . Tan 

Gtanber, J. P. Waller^ 

250-watt F-M Broadcast Transmitter',' Eiie“ 

riou-watt h-M Transmitter for 88 to mil m/T. 
Morton B. Kahn and S. L, Sack... ,Feh\ 

u 

Microphone; A/siy^t'- 
Umt-Type kulti-Channel 'Aircraft'' Orm.n'rf 

200”tr5?0"he^®0*f‘75?’ Tr"nsmi««rfo? 

R^lph G “•* >08 *0 I-tO me): 

.June 


nals on‘Kc)^"l,T"^,jrX Ilf' 

Voltage-Regulated /ow'e'r’ 'Snppl'ira' (Pm luTt 
G. Edward Hamilton and Theodore Maiman 

w 

Amplifier Above"ioo"me' r^ 
che«e, Meeting Report; (Matthew F. ieb^. 

A Report on the 194C 'lRE 
,W‘nter Technical Meeting.p^b 

FaTlte *■** 

Winner, Lewit; A Rmiort on'thi'si'xi"Ann“l 

WLrlnTrlM^ Broadcast Engineers.Apr. 

Julafedi 


HoppPAtafe 

RADIO DIALS 


&!AL WINDOWS, NAMEPLATES, GAUGES, 
CALCULATORS, SCALES, CHARTS, ETC. 



PIASTIC RADIO DIALS have endless possibilities 
in design, size, shape and color combination. Attrac¬ 
tive and durable, our radio dials, windows and scales 
are preferred by many leading Radio manufacturers. 

Not only for dials, but for numerous other elec> 
tronic ond electricol applications, Laminated Plastics 
ore preferable. 

Consult with our arlists ond engineers regard¬ 
ing applications for your particular purpose. Or... . 
send us your blue prints or samples for quotation. 


THE HOPP PRESS, INC. 

460 W. 34th STREET, NEW YORK 1,N.Y. 

ESTABLISHED 1893 


COMBCriOH 

In the paper “Conditions For Trans¬ 
fer of Maximum Power,” by Professor 
H. E. Ellithorn, appearing in the Oc¬ 
tober 1946 issue of Communications, the 
captions for Figures 2 and 3 were re¬ 
versed. Figure 2 should have showed 
how decibels may fall below maximum 
power and Figure 3, the percent of 
maximum power delivered when the load 
resistance does not match the source re¬ 
sistance. The sentence: “If Z, =: 100 /45 
and Rf = 20 /^” should have read “If 
Z, r= 100 /45 and Z, = 20 /? 
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MARINE RADAR 


(Continued from page 11) 

respect to true north. The ships head¬ 
ing is shown by a bright radial line, 
for which a contact is fitted on the 
scanner. 

Another contact overrides the man¬ 
ual and automatic gain controls over a 
15° sector astern to provide a standard 
gain adjustment for performance mon¬ 
itoring. Mounted near the scanner is 
a waveguide horn which picks up radi¬ 
ation from the main transmitter and 
applies it to a crystal for measuring 
the transmitter power. This crystal 
also provides a triggering voltage to a 
modulator firing a spark gap, which 
generates a pulse that is fed back out 
of the horn and picked up by the scan¬ 
ner and receiver and used for checking 
receiver performance. The transmit¬ 
ter and receiver results are multiplied 
electronically, and if below a certain 
preset level the ppi is cut off. Failure 
of the monitor itself has the same 
effect; so although there is a slight 
risk of the ppi being put out of action 
when it is working properly, it cannot 
possibly continue when it is below 
standard. 

Sweep linearity is better than 1% of 
maximum range, and minimum range 
is 50 yards. Maximum ranges are 
2,000, 15,000, and 45,000 yards. A 
servo system employing magslip trans¬ 
mission and velodyne drive rotates the 
trace within an error of 0.5°, There 
is provision for expanding the center, 
for example, to facilitate entering nar¬ 
row channels between buoys. 

A chart comparison unit has also 
been provided. Operating principle of 
the unit is shown in Figure 5. The 
light intensity on the chart, and the 
scale of the ppi, are continuously vari¬ 
able, so that the ppi picture can be 
fitted to the chart. The ranges of 
echoes are measured by a motor- 
assisted continuously variable marker 
ring, and are displayed in illuminated 
figures at the window near the top of 
the unit. Range accuracy is 50 yards; 
bearing accuracy, 1°. 

Many demonstrations of this equip¬ 
ment have shown that information pro¬ 
vided by it alone is sufficient for a ship 
to be piloted confidently through 
crowded channels. Range and azimuth 
discrimination are such that the two 
masts and the funnel have been sepa¬ 
rately picked out in the echo from a 
not very large ship. 

CredJfs 

The writer is indebted to the Admir¬ 
alty Signal Establishment and espe¬ 
cially to H. E. Hogben for much of 
the data appearing in this paper. 



This is a Dielectric Anten¬ 
na, with special direction¬ 
al properties for radar. 


The Andrew Folded Uni¬ 
pole Antenna, ideal for 
transmitting or receiving, 
in the frequency range 30 
to 174 MC 


A Coaxial An¬ 
tenna for the 
amateur 2 me¬ 
ter band. 


A "Vagi’* array, 
highly directional 
with excellent im¬ 
pedance match¬ 
ing & bandwidth. 


A Ground Plane 
Antenna, economi¬ 
cal and effective 
for government, 
amateur, and emer- 
gertcy communica¬ 
tion services. 
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^ Would you like to control indi¬ 
vidual loud-speakers without upset¬ 
ting the multiple-speaker network 
and introducing distortion? If so, 
this Clorostot Series CIB Attenuator 
is the happy solution, because . . . 



^ Write for DATA... 

Engineering Bulletin No. Ill describes Series 
CIB Constant-Impedance Attenuator. Write for 
your copy. 



aiKtll KFG. GO., lit. ’ !1S 7 0.01 St, Ml)!. N.I. 


GRAPHICAL ANALYSIS 

{Continued from Page 16) 

values, Rk and Rk + Rl, from the point 
Ebb. A value for ek is assumed and 
indicated on the Ei, axis as shown. 
The total current flowing through Rk 
to produce this voltage is found at the 
intersection of Ck with the load line 
for Rk. Since the grid voltage of the 
grounded grid stage T 2 is ek, the plate 
current for this stage may be found at 
the intersection of the proper grid 
voltage curve with the load line for 
Ra + Rl. Interpolation may be neces¬ 
sary between grid voltage curves, caus¬ 
ing this first method to be somewhat 
inaccurate. The plate current, ii, for 
Ti must be the difference between the 
total current through Rk and the plate 
current b of T 2 . If the current, b, for 
the chosen value of ek is greater than 
the total current, then a point beyond 
the cutoff grid voltage of Ti is indi¬ 
cated, and a larger value for ek should 
be used. 

The voltage between grid and cath¬ 
ode of Ti may be found at the intersec¬ 
tion of is with the load line for Rk. 
The signal voltage required to produce 
this grid voltage is found by applying 
Kirchoff’s laws to the input loop where 

Ca = et -f tg 

considering ground as a reference 
point. The current, h, multiplied by 
the plate load resistance, Rl, is the 
voltage, eL, developed across Rl. The 
output voltage is, therefore 

e© — EbbC l 

The values found for ea and e^ for 
the assumed ek may be plotted as one 
point on the output-input voltage curve, 
and additional values for Ck are chosen 
until the final curve may be drawn. 
Unless the slope of the Rk load line is 
appreciable, i.e., Rk must be relatively 
large, only a few points on the final 
curve may be determined with accu¬ 
racy and the remainder of the curve 
must be interpolated. For greater ac¬ 
curacy a second method must be used. 

Comp/efe Method 

For this analysis a dynamic Ib-Ec 
curve must be drawn from the Ib-Eb 
characteristic, showing the curves for 
Ti and Tj plotted on the same set of 
coordinates as shown in Figure 3 
where idealized transfer characteristics 
are used for simplicity. A line is 
drawn from the origin, having a slope 

-1/Rk 

The grid voltage at the intersection 
of the Rk resistance line and the curve 
for T 2 represents the smallest ek that 


FREEDOM FROM BREAKDOWN 



ROWE NO. 7 PERMANENT 
MAGNETIC DRIVER UNIT 

A long lasting unit that provides 
extra power with a minimum of 
break-downs and replacements. 
Overcomes the many annoyances 
that long have been troublesome 
to sound engineers. 

The 3 lb. 4 oz. ALNICO heavy 
duty magnet . . . the one-piece 
metal diaphragm with voice coil 
mounted thereon . . . the heavy 
gauge steel and brass parts are 
just a few of the refinements in 
design and construction. Write for 
circular 36 which gives complete 
details. 



may be chosen, since for values smaller 
the grid of Ti is driven beyond plate 
current cutoff in which region the 
overall gain is zero, indicating the 
presence of amplitude limiting action. 
Therefore, a value of ek must be 
chosen which is equal to or greater 
than the value at the above intersec¬ 
tion, The plate current h is found at 
the intersection of Ck with the Ts curve. 
A pair of dividers may be used to 
establish ii which must be the differ¬ 
ence between is and the current at the 
intersection of Ck with the resistance 
line Rk. 

The dividers, set to the value of h, 
are now fitted to the Ti curve so that 
the intersection of the current u and 
the Ti curve may be found. The grid 
voltage at this intersection is eg, the 
total voltage between cathode and grid 
of Ti. The required signal voltage e, 
may now be found as described in the 
preceding method. The output voltage 
will again be 

Co — Ebb ““ Cl 

and a point on the output-input voltage 
curve may be plotted. The operation 
is repeated with different values of Ck 
until the curve is complete. 

Inspection of Figure 3 will show 
that the plate current of T 2 will vary 
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between zero and the value of current 
at the intersection of the Ts curve with 
the resistance line for Rr. The gain 
of the circuit is zero beyond either of 
these limits, and is substantially con¬ 
stant within the limits. The use of dif¬ 
ferent supply voltages for Ti and T^ 
will cause the output-input voltage 
curve to be shifted along the e^ axis, 
thus altering the amplitude limiting 
characteristics without changing the 
gain appreciably. 

The quiescent operating conditions 
are determined at the value of e^ when 
e^ is zero. This value of et represents 
the self-bias voltage developed across 
Rk with zero signal at the grid of Ti. 
The quiescent plate voltages and cur¬ 
rents for each tube may be found at the 
same value of Ck in either of the two 
methods of analysis described. 

It is suggested that the rapid method 
be employed when an approximation of 
the operating characteristics of a cir¬ 
cuit are sufficient. For an accurate 
analysis the complete method is recom¬ 
mended. 




FINCH FACSIMILE UNITS 



Above, complete studio facsimile equipment re¬ 
cently developed by Finch Telecommunications. 
Unit consists of monitor-control desk, two 
broadcast facsimile scanners, each with monitor- 
receiver power units, amplifier and selective 
switching arrangements. Below, console fac¬ 
simile model, developed for home installation. 
Model also includes f-m receiver. Finch fac¬ 
simile recording is at 28 square inches per min¬ 
ute, 105 lines to the inch or four SYz" x 11" 
pages every 15 minutes. 




ULTRA MODERN DESIGN 



cuts feedback to the minimum 



THE TURNER 34X 


Semi-Directional 
Crystal Microphone 


Here's functional styling that 
serves both beauty and perform¬ 
ance. The ultra modern design of 
the Turner 34X combined with 
Turner precision engineering re¬ 
sults in a semi-directional unit 
with remarkably low feedback 
characteristics. Equipped with a 
ligh quality crystal, its response 
smooth and even with a varia¬ 
tion of only i 5DB from 30 to 
10,000 cycles. Ideal for both voice 
or music pickups, the Turner 34X 
is a perfect mate for your quality 
recording, call system, and P.A. 
equipment. Ask your dealer or 
write for complete details. 


I 

I 

I 

I 

I 

/ 

I 


THE 


TURNER company/ 


SPEOncAHONS 

^ proofed shock 

* Chrome Zsh'''‘ 


907 17th Street, N.E., Cedar Rapids, Iowa 


TURN TO TURNER FOR THE FINEST IN ELECTRONIC EOUIPMENT 


Licensed under patents of the Brush Development Company 
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PREVENTIVE MAINTENANCE 

{Continued from page 26) 

clamping ear or retaining ring replaced 
securely. 

('^)--7'ighten: Any loose or poor 
connections to the socket terminals 
must be tightened or resoldered. 
Socket mountings must be tight at all 
times. A loose socket mounting may 
result in irreparable damage to a tube. 
When tightening the mounting screws 
which hold the ceramic sockets, exces¬ 
sive pressure must not be applied. Too 
much pressure may crack the socket. 

(4) —Gean: The socket mounting, 
terminal connections and spring con¬ 
tacts should be free of dirt, corrosion, 
oxidization or any other foreign matter. 
The insulated portion of the socket 
should be cleaned with a clean dry 
cloth. For cleaning the spring con¬ 
tacts, No. 0000 sandpaper or crocus 
cloth should be wrapped around a small 
stick approximately the size of the tube 
pin. The stick is inserted between the 
springs and twirled around. All free 
dirt and dust resulting from this treat¬ 
ment should be removed with a brush, 
cloth or air blast. 

(^) —Adjust: Loose socket spring 
contacts should be adjusted. However, 
adjustments must not be made unless 
inspection indicates clearly that they 
are necessary. Adjustments should 
not be made by bending the contact 
springs. Instead, the tips of the long- 
nose pliers should be placed on the 
outer tension spring near its point of 
attachment to the socket base; then 
gentle pressure should be applied in the 
direction in which increased tension is 
desired. This action should be re¬ 
peated as the pliers are moved toward 
the contact end of the spring. The re¬ 
sult will be a slight bow in the tension 
spring, but the desired effect will be 
produced. 

Tube Removal and Storage 

When it is necessary to remove a 
tube from its socket extreme caution 
should be used. Connections to the 
grid or plate caps or terminals must 
always be removed first. A tube 
should never be jarred. 

It is important to store tubes care¬ 
fully after they have been removed 
from their sockets. They should not 
be placed on flat surfaces without 
proper precautions to prevent their 
rolling off and falling to the floor or 
ground. They should not be placed on 
the floor where they might be kicked 
or stepped on. Longer life will be ex¬ 
perienced from all tubes if they are 
stored in a vertical position. 



RADIO ENGINEERING SHOW 

to be at 

GRAND CENTRAL PALACE 

March 3-6 


NOT at the 34th Street Armory. We 
outgrew that place and were lucky 
enough to get space at Grand Central 
Palace . . . the biggest exhibition hall 
in New York, for the biggest radio 
engineering show in history! 

Admission to Grand Central Palace 
and all lectures free to members of The 
Institute of Radio Engineers. $3.00 ad¬ 
mission for non-members. 

Have you made yaur plans yet to 
attend the show? 

{Incidentally, better make hotel 
reservations well in advance!) 

Wm. C. Copp, Exhibits Manager 

THE INSTITUTE OF 
RADIO ENGINEERS 

1 E. 79TH ST., N. Y. 21 CIrcl. 6.4357 


JtCA ELECTRONIC COLOR TELEVISION 



Rerl Wendt with the trinoscopr prujeccion 
assembly of the recently-developed RCA elec¬ 
tronic color television receiving system. The 
ascembly consists of three 3'^ kinescopes to 
receive red, blue and green images. 


PRESTO RECORDING EXHIBIT 



Exhibit of the Presto Recording Corp. at the 
recent NAB Meeting In Chicago. 
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NEWS BRIEFS 


FCC GRANTS CP's TO ACME NEWS¬ 
PAPERS. HARRISBURG TAXI. YELLOW 
CAB AND ILLINOIS BELL 

Acme Newspapers, Inc., have received per- 
mission to construct an experimental class 2 
station near Cleveland, Ohio, for the develop¬ 
ment and testing^ of facsimile equipment in a 
point-to-point service. Acme also expects to 
arrange for additional observation reception 
points, some of which may be located in 
Europe and South America. Frequencies: 
3492.5, 4797.5, 6425, 9135, 12862.5. 17310 and 23100 
kc on temporary basis; power 1000 watts; A4 
emission. 

School District No. 9, Glacier County, Mon¬ 
tana, has been granted authority to construct 
seven^ provisional stations for communication 
with its rural schools located in isolated areas 
on the Blackfeet Indian Reservation. Com¬ 
munication with these schools is impossible 
during a large portion of the year because of 
bad roads, heavy snows and lack of telephones. 
Frequency 31.02 me, conditionally; power not 
to exceed 50 watts; A3 and special emission 
for f-m, 

Harrisburg Taxicab & Baggage Co., Harris¬ 
burg, Pa., has received a CP for an experi¬ 
mental class 2 radiocommunication system to 
serve 35 taxicabs. While the company will 
operate the system, the Bell Telephone Co. 
of Pa. will own. install and maintain the radio 
equipment. Temporary and conditional use of 
152.27 me for the land station and 157.53 me 
for the mobile units, with 120 and 60 watts 
power respectively. 

llHnois Bell Telephone Co. has received CP*8 
for one land and 32 mobile units to test a rail¬ 
road radio communication system in coopera¬ 
tion with the Atchison, Topeka & Santa Fe 
Railway Co, Initial tests will be in the vicinity 
of Chicago and west of Chillicothc, Ill. Fre¬ 
quency will be 154.57 me with 60 watts power. 

Dr. George J, Weems has received construe* 
tion permits for one land station and one 
mobile imit. to be operated in the vicinity 
of Huntingtown, Md. The applicant, a prac¬ 
ticing physician, will test communications be¬ 
tween bis own land station and his car to 
furnish a better medical service in that rural 
area. The land station will operate on 152.15 
me, and the mobile unit on 157.41 me, on 
temporary basis; power 120 watts. 

The Yellow Cab Company has received per¬ 
mission to test communications systems in 
connection with operation of 1000 taxicabs In 
Los Angeles and 600 in San Francisco. The 
152.27-mc band will be used with 60-watts 
power. 

Winfield Morton has been granted permis¬ 
sion to build two temporary radiotelephone 
stations to serve an isolated ranch area in 
New Mexico; a station at Santa Fe to link 
another at Abiquiu, 50 miles distant. Emis¬ 
sion, f-m; 250 watts power: 39.54 megacycles. 

• ft • 

C4RTER MOVES TO NEW FACTORY 

Carter Motor Company arc now located in 
::Dlarged quarters at 2644 N. Maplewood Ave¬ 
nue, Chicago. 



SrLV4N/4 APPOINTMENTS 

Jerome R. Steen has been named director of 
quality control for the tamp, fixture, wire 
products, tungsten and chemicals, radio tube 
and electronic divisions of Sylvania Electric 
Products, Inc. 

Mr. Steen joined the staff of Sylvania in 

{Continued on page 46) 



XL PLUG CONSTRUCTION 
MEANS LONG LIFE 

YEARS OF EXPERIENCE and success building multi¬ 
contact electric connectors have gone into the design 
and manufacture of this new line of "XL” fittings 
for low-level sound transmission circuits and other 
general electrical uses. 

A good plug can be taken apart for wiring and 
inspection and put back together again. You’ll find 
this easily done with the "XL,” because of its superior 
^AUkefcatinTn engineered features. Note the above exploded view. 
Electric Equipped Pfom the high quality, molded insert insulation 
with silver-plated brass contacts, through the diecast zinc shells, 
with bright nickel finish, the patented latchlock device, gland 
bushing, friction washer and cable relief spring—you get A-1 
construction features in a connector in the moderate price class. 

XL RECEPTACLES FOR VARIOUS TYPES OF MOUNTING 



XL-3-14N $1.15 XL.3-14 $1.00 XL-3-13N $1.25 XI.-3-13 $1.25 

AMPERAGE AND VOLTAGE: The three contacts have 15-amp. 
capacity with a minimum flashover voltage of 1500 volts (250 
volts working voltage). 



Write for the new Bulletin "XL-246,'* describing the fittings illustrated above 
and also the three "XL** adapters for popular makes of microphones. Ad¬ 
dress Dept. L-121, Cannon Electric Development Co., Los Angeles 31, Calif, 
Write Cannon Electric Co.,Ltd.,Toronto for Canada and British Empire; Fra 2 ar 
& Hansen, 301 Clay St., San Francisco 11, Calif, for other world trading areas. 



CANNON ELECTRIC 

DEVELOPMENT COMPANY 

3209 Humboldt Street, Los 


CANNON 

ELECTRIC 


Angeles 31, Californici 

Conodii 3 Britijth Empire—Canripn Electric Cp., ltd,, Toronto, Ontofro • Wovltf Export 
Agenti (excepting Empirel Froior A Hansen, 301 Clar Sf., San FranciiiO 11, Calif. 
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U.H.F. STANDARD SIGNAL 
GENERATOR MODEL 84 


SPECIFICATIONS 

CARRIER FREQUENCY: 300 to 1000 megacycles. 

OUTPUT VOLTAGE: 0.1 to 100,000 microvolts. 

OUTPUT IMPEDANCE: 50 ohms. 

MODULATION: SINEWAVE: 0 — 30%, 400,1000 or 2500 
cycles. PULSE: Repetition—60 to 100,000 cycles. Width— 
1 to 50 microseconds. Delay—0 to 50 microseconds. Sync, 
input—amplifier end control. Sync, output—either polarity, 

DIMENSIONS: Width 26^ Height 12^ Depth 10". 

WEIGHT: 125 pounds including external line voltage regulator. 


NEWS BRIEFS 

(Continued from page 45) 

1931 as supervisor in charg^e of finished tube 
quality control. 

Milton E. Lauer is now product manager of 
the Sylvania radio tube division. 


M. E. Lauer 


COOK ELECTRIC HANDBOOK 

A 72-page Telephone Terminal and Protection 
Handbook has been published by the Cook 
Electric Company, 2700 Southport Ave., Chi¬ 
cago, Ill. 

Practices outlined conform to the engineering 
and operating standard of the independent tele¬ 
phone industry. 

Handbook, 4^" x IV-T'. contains over 100 
diagrams and illustrations. 

> * # 

COLLINS NOW AERVOX 
CHIEF ENGINEER 

Joseph L. Collins has been appointed chief 
engineer of Aerovox Corporation, New Bedford, 
Mass. He was formerly head of the electro¬ 
lytic engineering division. 

« « « 

L. G. THOMAS NOW SOLAR V-P 

I>eslie G. Thomas has been elected vice presi¬ 
dent in charge of manufacturing of Solar 
Manufacturing Corporation, 285 Madison Ave¬ 
nue, N. Y. 17, N. Y. 

Mr. Thomas was formerly vice president 
and works manager of IRC. 








The time-tested Par-Metal 
line presents superior fea¬ 
tures of styling, design, and 
construction.True to policy, 
Par-Metal continues to 
specialize in Electronic 
Housings exclusively...and 
is therefore able to offer 
leadership in value. Com¬ 
pare! Write for Catalogue: 


OPERADIO APPOINTS 
FRED D. WILSON G-S-M 

Fred D. Wilson has been named general sales 
manager of Operadio Manufacturing Co.. St. 
Charles, Ill. Mr. Wilson has been in charge 
of jobber sales of the company’s commercial 
line and trade-marked equipment. 


RALPH POWELL FORMS NEW CO. 

Ralph C. Powell has formed a national organ¬ 
ization to develop and market electro-mechan¬ 
ical products. The company will operate un¬ 
der the name of Ralph C. Powell and Co,, Inc., 
57 William Street, N. Y. 5, N. Y. 

* * # 

SUPERIOR ELECTRIC CATALOG 

A 12-page catalog describing variable-voltage 
transformers, automatic voltage regulators 
and test units has been prepared by the Supe¬ 
rior Electric Company, 713 Laurel Street, 
Bristol, Conn. 

Described are manual-control and motor- 
driven, cased and uncased and oil-cooled varia¬ 
ble-voltage transformers, automatic voltage 
regulators and regulated ac power supplies and 
remote positioners. 
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THE INDUSTRY 
OFFERS . . . 

NATIONAL CHOKES 

A chokc^ R175, suitable for parallel-feed as well 
as scries-feed in transmitters with plate sup¬ 
ply up to 3000 volts modulated or 40CO volts 
unmodulated, has been announced by National 
Company, Malden, Mass. Reactance is said to 
be hig^h throughout the 10 and 30-meter bands 
as well as the 40, 80 and 160-meter bands. 

Inductance, 22S microhenries, distributed 
capacity .6 mmfd, d-c resistance 6 ohms, d-c 
current 800 ma, voltage breakdown! to base. 
12,500 volts. 



* * * 


COLLARO RECORD CHANGERS 

Collaro British-made a-c automatic record 
changers with magnetic pickup, model 196, are 
now available in this country through Micro- 
Sonic Corporation, 44 West ISth Street, New^ 
York 11, N. Y. Records may be repeated, 
automatically, via a single control. Reject, stop 
and starting operations are also incorporated 
in the same control. Instrument stops auto¬ 
matically after the last record is played. 

Changer will play up to eight 10" and 12" 
records, intermixed. 

Mounted on a 14" x 16" base plate. D-c re¬ 
sistance is 2.000 ohms; impedance, 50,000 ohms. 

* » it 

BROWNING LAB. FREQUENCY METER 

A 100-kc to 50-mc frequency meter has been 
announced by the Browming Laboratories, Inc., 
742-750 Main Street, Winchester, Mass. In¬ 
strument features ±.025% accuracy, instrument 
dial 6" in diameter readable to one part in 
1000, and transformer-type power supply. Os¬ 
cillator range is 1 to 2 me in five bands, each 
tuning 200 kc. Built-in crystal calibrator. 
External signals are coupled to the meter 
through a telescoping antenna which also 
serves as a carrying handle. Dimensions: 
13/3" X IW X 6H". 



RCA TELEVISION TEST EQUIPMENT 

Television receiver and transmitter test equip¬ 
ment has been developed by the RCA engineer¬ 
ing products department. 

The equipment, which supplies a television 
test sigiml of known quality, is composed of 

{Continued on page 48) 


CREI Home Study Training 
Competition-Keep Others 
Better Jobs-By Keeping You 


Wiii Keep You Ahead of 
from By-Passing You to 
in Pace with the Industry 


Never was there such an opportunity as exists today in 
Radio Communications. Thousands of highly trained ex¬ 
pert technicians and engineers will be required. 

You can pick your FUTURE. You can enjoy a per¬ 
manent, profitable and lasting career. 

CREI's home study training now will prepare you for 
these important career jobs. Easy-to-read-and-understand 
lessons are provided and each student has the benefit of 
individual guidance and careful supervision from a trained 
instructor. This is real-honest-to-goodness practical en¬ 
gineering training that will prepare you for a good job in 
many interesting fields of Communications. 

Act now! See for yourself how easily you can fit your¬ 
self into one of these secure, good paying jobs in to¬ 
morrow’s Communications. Mail your coupon today. 

VETERANS! CREI IS APPROVED FOR "G.l." TRAINING! 


FILTERING 

The filtering process ap¬ 
plies to men and equip¬ 
ment alike. There comes 
the day when men are re¬ 
shuffled and only the “fit¬ 
test” survive. Today's and 
tomorrow’s opportunities 
in radio-electronics are so 
great, that no man should 
ev|er allow himself to be 
caught in the '’filtering 
out” process by being 
caught unprepared for his 
job. 


PrtnJrni of CHKI 


Capitol Radio Engineering Institute 

Ah Accredited Technical Institute 

E. H. RIETZKE, President 

Dept. CO-12, 16th and Park Road, N.W., Washington 10, D. C. 

Branch Offices : 

New York (7): 170 Broadway San Francisco (2): 760 Market Street 



00-12 

Capitol Radio Engineering Institute 

ISth and Park Road. N. W., Dept. CO-12, Washington 10, D. C. 

GENTLEMEN: Please send me your free hoaklet, 
"Your Opportunity in the New World of Electron¬ 
ics" t together with full details of your home study 
training, I am attaching a brief risumi of my ex¬ 
perience, education and present position. 


If you have had professional or amateur radio 
experience and want to make more money, let 
us prove to you we have the training you need 
to qualify for a better radio Job. To help u$ 
intelligently answer your inquiry—PLEASE 
STATE BRIEFLY YOUR BACKGROUND OF 
EXPERIENCE, EDUCATION AND PRESENT 
POSITION. 


Name 


Street . 

City. Zone.State. 

n I am entitled to G. I. Bill training. 
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Largest Stocks • Complete Service 
From one Central Supply Service 


Leading industrial and engineering firms depend 
on the ALLIED Catalog as their Buying Guide 
for everything in radio, electronics and sound. 
Lists more than 10,000 quality items . . . radio 
and electronic parts, vacuum tubes, tools, test 
instruments, audio amplifiers, accessories . . . 
complete lines stocked by a single reliable source. 
Try ALLIED’S expert, specialized industrial 


Sound Equipment 

See ALLIED’S wide selection 
of Intercom, Paging and Pub¬ 
lic Address systems. Models 
for every industrial purppse. 


service. Send for FREE Catalog now! 

.► 

L L I E D_ R A D I O C O R P. 

833 W. Jackson Blvd., Dept. 31-M-8. Chicago 7. Illinoii 




7 \ AMPERITE KONTAK MIKES 

J IDIEAL FOR AMPLIFYING 

STRINGED INSTRUMENTS 

USED WITH ANY AMPtlPlJR / 

AND WITH RADI<> SETS. ^ A 

ASK YOUR JOBBER A- * WRITE FOR FOLDER I 


FINEST MICROPHONES 

4?p.a..«/recording/ 


AMPERITE 

VELOCITY 

MICROPHONE 

WITH 

PATENTED 
ACOUSTIC , 
COMPENSATOR 


/i^eur P. G, 
DYNAMIC 

? “ SUPERIOR 4 

ELIPSOID 
PICK UP 

* PATTERN! . 


AMPERin 


AMPIRITI] 

\i/^ ) 


56 1 BROADWAY NEW YORK 


THE INDUSTRY OFFERS... - 

^Continued from page 47) 

three inter-related units: a synchronizing gen¬ 
erator; timing center; a monoscope camera, 
which delivers a test pattern, and a distribu- 
tioTi amplifier, which amplifies and mixes the 
timing pulses of the synchronizing generator 
and impulses of the monoscope camera for de¬ 
livery to the several test positions on the 
production line. 

The synchronizing generator produces a com¬ 
plex waveform which carries four different 
impulses. These actuate the electronic scan¬ 
ning circuits in the television transmitter. A 
built-in oscilloscope on the synchronizing gen¬ 
erator makes it possible to monitor the various 
waveforms generated by the equipment. 

The monoscope camera provides a convenient 
means for producing a composite test pattern, 
simulating the signal received from the air. 

The synchronizing generator furnishes the 
five fundamental timing and synchronizing im¬ 
pulses necessary for the operation of the RMA 
standard 525-Une, 30-frame interlaced televi¬ 
sion scanning system. The five output signals 
are: (1) horizontal driving signal which actu¬ 
ates the generator supplying voltage to the 
horizontal elements of the pickup tube: (2) 
vertical driving signal which triggers the saw¬ 
tooth wave generator supplying voltage for 
vertical scanning; (3) synchronizing signal, 
which is a composite wave performing three 
different functions related to keeping the other 
signals in step; (4) kinescope blanking signal, 
which iB added to the transmitted video sig¬ 
nal to blank out the return path of the scan¬ 
ning beam in the picture tube of the home 
receiver; and (5) oscilloscope driving signal, 
which triggers the built-in monitoring oscil¬ 
loscope of the synchronizing generator. 

The pulse-forming unit generates all of the 
four different timing frequencies. It also pro¬ 
vides a means whereby these frequencies 
(which are all derived from a single master 
oscillator) may be Locked in, either with the 
local 60-cycle power line frequency or with 
a crystal oscillator. 



Monoseope in RCA test unit. 


KELLOGG MOBILE RADIO UNIT 

A mobile radiotelephone unit for the 30 to 40 
me band featuring a selective-calling circuit— 
permitting selection of any one of a possible 
total of 84 mobile units by the central office 
operator, has been announced by the Kellogg 
Switchboard and Supply Co.^ Chicaifo. 111. 

Mobile handset unit is equipped with a buiy 
light, and a push-to-talk switch which operates 
antenna changeover relay and connects the 
plate supply voltage from dynamotor to final 
output tube. 

Both receiver and transmitter employ drawer 
type construction. 



FAIRCHILD MOTOR 


An a-c single-phase synchronous capacitor 
3,600-rpm motor, with a maximum of 2.4 
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watts output, starting torque of .75 ounc« 
inches and running torque of .SK) ounce inches 
at 117 volts, has been announced by the Fair- 
child Camera and Instrument Corporation, |^- 
06 Van Wyck Boulevard, Jamaica 1, N. V. 

Weighs 18 ounces. Okitside diameter of 
2 41/64". overall length of 2 5/32". Has a .156" 
shaft diameter. 



» • 


TECHNOLOGY INSTRUMENT 
PRECISION VARIABLE RESISTORS 

A line of precision variable resistors for stand¬ 
ard and lab work has been announced by Tech¬ 
nology Instrument Corporation. 1058 Main 
Street, Waltham, Mass. 

Standard model is type R V 3. Laboratory 
model, type RVL3, is provided wiih a dial 
plate so as to be direct reading In oh™s^ to 
within an accuracy of ±1% ±J^ dial divtsiom 

Models have adjustable stop permitting j 60* 
rotation if desired, reliable rotor take-off as¬ 
sembly, precious metal contacts, and a nesting 
feature which permits ganging in a self-sup¬ 
porting assembly. Standard models are avail¬ 
able in sizes ranging from 100 ohms to 100,000 
ohms and have a power-handling capacity of 
9 watts. 




I 


STANDARD SIGNAL GENERATOR Model 80 


CARRIER FREQUENCY RANGE: 2 to 400 megacydes. 
OUTPUT: 0.1 to 100,000 microvolts. 

50 ohms output impedance. 

MODULATION: AM 0 to 30% at 400 or 
1000 cycles internal. 

Jock for external oudio modulation. 

Video modulation jock for connection of external 
pulse generator. 

POWER SUPPLY: 117 volts, 50-60 cycles, 

DIMENSIONS: Width 19", Height 10%" Depth 9W". 
WEIGHT: Approximately 35 lbs. 

Suitable connection cables and matching pads 
con be supplied on order. 


manufacturers of 

««ilinlS(8nalGew,«,„ 
Pulse Generators 
f M Signal Generators 
eeneratoi, 

Capacity Bridges 
Megohm Meters 
Phase Seqirence Indicators 
Television and fM Test 


MEASUREMENTS 


BOONTON 




CORPORATION 

NEW JERSEY 


L 



FOR RADIO AND ELECTRONICS 


044 MSWARIC 


IF YOUR NEEDS in radio or electronics parts, 
sets or equipment are available ANYWHERE, 
save time by phoning or wiring Newark Electric. 
Our tremendous stocks are complete and up-to-i 
tKb-mlnute in all three stores. v 

COMPETENT TECHNICAL MEN handle your 
inquiries and orders at Newark, They know what 
you are talking about and can handle all 
requests intelligently and promptly. They know 
the stock — they know industry's problems and 
needs. They can give you prices and delivery 
dates on specific merchandise. 

IN NEW YORK AND CHICAGO you get 

speedy door-to-door delivery. Out-of-town or¬ 
ders are shipped the day they are received. 


In New York or Chicago you'll enfoy our big bar¬ 
gain counters, loaded down with unusual surplus 
radio ond etectrenics items, fascinating to those 
with inquiring minds. 

A* The Public Address departments in all stores are 
full of interesting morchondiise. Industrial buyers 
are invited to take advantage of New¬ 
ark's set and apptionce de¬ 
partments in both 
New Yerk^tores« - . pep'* 


Uncertain, industry- 
wide>conditions 
hove delayed our 
complete catolog, 
but we'll gladly 
send you literature 
on ANY manufac¬ 
turers' products. 
Send your inquiries 
by mail, telegroph 
pr phone. They will 
be answered com¬ 
pletely and prompt¬ 
ly. When writing, 
oddress Dept, L 4 . 


N. Y. C. Stores: 115 W. 45th St. & 2t2 Fulton St 
Offices A WerehouM: 242 W. 55th St., N. Y, 19 


ELECTRIC COMPANY. IN? 
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ROCHESTER MEETING 

{Continued from page 25) 

tered at 160 me with a 20 mc-bandwidth 
was designed. 

The overall gain required is a function 
of the receiver application. For general 
monitoring of a portion of the r-f spec¬ 
trum, which was desired, reception of 
signals down to noise level is required. 
Sufficient gain must therefore be included 
to bring the receiver noise up to a level 
at which the second detector is operat¬ 
ing linearly. The total gain is thus a 
function of the noise figure of the receiv¬ 
er. Thus the 160 me i-f amplifier had a 
voltage gain of between 90 and 100 db 
from input grid through the second detec¬ 
tor. 

The design of amplifiers operating 
above 100 me is one which is as much 
a mechanical problem as an electrical 
one if lumped constant interstage net¬ 
works are to be used. These networks 
must be kept compact with the fewest 
and shortest leads possible. If the de¬ 
sign deviates from these requirements, 
regeneration troubles invariably arise. A 
highly desirable type of coupling consists 
of a single-tuned network with tube and 
stray capacitances as the shunt capaci¬ 
tance and a variable inductance for tun¬ 
ing. The disadvantage of this system 
is that the gain-bandwidth product is low 
as compared to more complex networks, 
the offband rejection is also low, and the 
overall bandwidth of a series of single- 
tuned stages becomes rapidly smaller as 
the number of stages is increased. If 
single-tuned circuits are used, and if both 
high gain and large bandwidth together 
are required, the resultant amplifier rap¬ 
idly becomes uneconomical and under 
certain conditions impossible of construc¬ 
tion. 

Stagger Tuning 

To retain the simplicity of the single- 
tuned amplifier but to obtain the desir¬ 
able gain-bandwidth product and slower 
narrowing of the overall bandwidth, 
multi-luned networks or stagger tuning^ 
can be used. By properly adjusting the 
tuning frequencies and damping of the 
individual single-tune stages, results ap¬ 
proaching those obtainable with multi- 
tuned coupling with little sacrifice of sim¬ 
plicity may be obtained. 

At frequencies above 100 me, the ef¬ 
fect of grid-plate capacitance becomes 
of increasing importance. The effect of 
this feedback path is to distort the selec¬ 
tivity curve, tilting the curve with great¬ 
er gain at the low end of the band and 
less at the high. At frequencies below 
100 me, it is usually sufficient to compen¬ 
sate for the conductive and susceptance 
components of the fedback admittance by 
retuning grid circuit to proper frequency • 
and adjusting damping. 

The advantages of stagger-tuning may 
be realized at frequencies up to 200 me 
using conventional tubes and lumped 
components providing certain compensa¬ 
tion^ is made in the theoretical values 
obtained from standard design formulas. 

WaJlman, Stagger Tuned J~F Amplifiers, 
Radiation Laboratory, Massachusetts Institute of 
Tcchnolojpr, Report 524; February 1944. R. F. 
Baum, Design of Broad-Band I-F Amplifiers, 
Part I, Journal of Applied Physics, Vol. 17, pp. 
519-529, and Part II, pp. 721-730. 


A NEW FREQUENCY-MODULATED 
SIGNAL GENERATOR 

D. M. Hill 

Boonton Radio Corporation 

With the Definite assignment of f-m 
and television in the 54 to 216-mc bands 
and the corresponding increased commer¬ 
cial use of these bands has come an ac¬ 
celerated need for v-h-f test equipment. 
To meet this commercial and lab require¬ 
ment. too, the signal generator shown 
below was developed.^ 

The generator can be amplitude or fre¬ 
quency modulated either separately or 
simultaneously. Output voltage is con¬ 
tinuously variable from 0.1 microvolt to 
0.2 volt. 

A doubler stage is used in the genera¬ 
tor to permit the oscillator and reactance 

^Development carried out by Murray Crosby, 
W. D. I^UR^hlin, Ernest Porter and D. M. Hill. 


modulator to operate at the relatively 
low frequency of 27-54 me where stray 
and residual impedances of components 
and wiring are not as troublesome as they 
are at higher frequencies. Another ad¬ 
vantage of the doubler stage is its gain 
which saturates the output stage and 
causes it to limit, thus removing any 
spurious a-m produced during the fre¬ 
quency modulation of the oscillator. 

Another generator feature is the out¬ 
put stage which can be used either as an 
amplifier for the 54 to 108-mc range or 
as a doubler for the 108 to 216-mc range 
permitting a 4:1 frequency coverage with 
a minimum of r-f switching, the only 
switching being the switching of the 
ground point on the output tank coil. 

The tuning capacitor is driven by a 
gear train so that the tuning dial makes 
almost a complete revolution over each 
frequency range. A vernier dial rotates 


(Hill Paper) 

Circuit diagram of the f-m signal generator. First tube, at lower left, is reactance modulator. 
Second tube is oscillator operating from 27 to 54 me. Third tube is the doubler stage covering 54 
to 108 me, and fourth tube is the output which operates as an amplifier for the 54 to 108-mc range 
or as a doubler for the 108 to 216-mc range. Output, obtained by means of a mutual inductance or 
piston attenuator, is monitored by an r-f voltmeter of the set-to-Hne type. 


' SYNC. OUT OR EXT. OSC.' 

- 



AUDIO 


MOO. 

OSC. 


METER 


-'Trmw 





REACT MOO. 


OSa 27-54MC 


-J- 
D0UB.54-i0e 


OUTPUT. 


54-I08MC 
106-216 MC 
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24 times for one rotation of the main dial. 
This is useful for selectivity tests and 
accurate frequency adjustments. 

Reacfance Modufafor 

A modified bridged T pliase shifting 
circuit attenuates r-f voltage fed back to 
the grid of the reactance tube at the 
proper rate to maintain the deviation 
constant over the frequency range. With 
fixed components in the phase-shifting 
circuit, the deviation is constant within 
±6% over the 2:1 oscillator frequency 
range. 

When the output stage is switched to 
the high-frequency range of the genera¬ 
tor, a section of the range change switch 
is used, in conjunction with a precision 
voltage divider, to halve the modulating 
voltage so that the output deviation will 
remain constant. Under this condition 
the f-m distortion is smaller—less than 
3% at 240-kc deviation. 

No blocking capacitors are used in 
the reactance-modulator grid circuit so 
that modulation frequencies down to d-c 
can be employed; response is down .5 
db at 15 kc. 

A full-wave rectifier with IN34 crys- 
stals is used in the modulation meter. 

Amplitude modulation is produced by 
screen modulating the output stage. 
About 45 V across 7500 ohms was found 
to be required for 50% a-m. The modu¬ 
lation meter is calibrated at 30% and at 
50%. Due to a variation in the modula¬ 
tion depth with output frequency, the 
calibration accuracy is about ±10%. 

A IN34 crystal voltmeter is used as 


an r-f monitor. The advantages are low 
capacitance with no zero set being re¬ 
quired. A disadvantage is a decrease in 
the rectification efficiency with increas¬ 
ing frequency. However, by using a 
damped series resonance in the circuit, 
the frequency error is reduced to ±2% 
over the 54 to 108-mc range and ±3.5% 
on the 108 to 2I6-mc range. 

Spurious Outputs and Modulations 

The Q of the output tank circuit is 
adjusted to minimize spurious output 
voltages without introducing too much 
spurious a-m on frequency modulated sig¬ 
nals. The strongest spurious output fre- 
qeiicy is half the output freciuency on the 
high frequency range. This is about 35 
db down. Other spurious outputs were 
found to be geiierally more than 40 db 
dowm. 

The arnplitude modulation introduced 
on frequency modulated signals by the 
Q of the output tank was found to be 
generally less than 3% at 75-kc devia¬ 
tion, 6% at 240-kc deviation. 

Since the f-m and a-m circuits arc 
entirely separate, metered separately, and 
have a negligible interaction, both types 
of modulation can be applied simultane¬ 
ously to this instrument to test the am¬ 
plitude modulation rejection of limiter- 
discriminator circuits, ratio detectors, etc. 

[Highlights of other Rochester meeting 
papers by Nicholson, Cornell, Lamson, An¬ 
derson and Tarzian covering an a-m/f-m 
comparison, metallized capacitors, meas- 



(Hill Paper) 

Variable-capacitor arranffement used in f-^in 
signal generator. 


nrement methods for ferromagnetic ^na~ 
terials, zmre recorders, and high-freq^iency 
a-m stations, respectively, zvill appear in 
the January issue of Communications.] 


WILLARD 2 VOLT 

COMPACT RECHARGEABLE 
Spill-Proof STORAGE BATTERY 


In an attractive Clear Plastic Case. Only 
square and 6" overall heiffht. About the size 
of the o^nary ^ Dry Cell. Rating 24 AH. 
Gangs nicely for other voltages in multiples 
of 2 volts. Ideal for many applications. 
Shipped dry with electrolyte for each in sep¬ 
arate container. (Cannot be shipped Parcel 
Post.) 


CLOSE OUT PRICE While 
Every One BRAND NEW I 
Stock No. 5AI33, ONLY .. 

In Case Lots of 42. Each_ 


(Xxr Stock Lasts. 

$2.95 
.$2.50 



BURSTEIN-APPLEBEE CO. 

1012-14 MeGee, Kansu City 0. Mo. 



QUcifumic HedeoAcU & Qo/up>, 

A Service to INDUSTRY 

DEVELOPMENT AND CONSTRUCTION 
OF ELECTRONIC EpUIPMENT FOR ANY 
APPLICATION 

Write or telephone for a discussion of your problem— 
without obligation. 

1420 East 23rii Street, Cleveland 14, Ohio 
SU. 1958 


REMLER APPOINTED 

Agent tor 

WAR ASSETS 

ADMINISTRATION 

(Under Contract No. 59A-3-4fl) 

... to handle and sell a wide variety of 

ELECTRONIC EQUIPMENT 

released for civilian use 
Write for Bulletin Z-IA 

Remler Company, Ltd., 2115 Bryant St., San Francisco 10, Cal. 

REMLER SINCE 191S 

Pioneers in Electronics and Plastics 



. . . For Dependable 
Commercial Service 

Designed for the rigors of commercial service 
in all types of radio communication . . . broad¬ 
cast, mobile, aircraft, police. Precision made for 
utmost in stability, dependability, troublflkfree 
operation. Calibrated within .005 per cent of 
specified frequency . . . range 1.5 to 10.5 MC. 
Temp, coefficient less than 2 cycles per mega¬ 
cycle per degree cen trigrade. Weighs less than 
3/4 ounce. Gasket sealed against contamination 
and moisture. Meets PCC requirements for all 
above services. See your jobber—Petersen Radio 
Company, Inc,, 2800 W.^ Broadway, Council 
Bluffs, Iowa. (Telephone 2760.) 


rkecitteti 
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THE MASTERS 
CHOKE! 

SUPREME MODEL 504B 
TUBE AND SET TESTER 



Any craftsnnan distinguishes him- 
by the appearance of his tools 
and equipment. Fop 19 years 
SUPREME equipment has identi- 
fred thousands of successful radio 
service engineers, SUPREME 
equipped repair shops distin¬ 
guish themselves for their pro¬ 
fessional appearancOi dependa¬ 
bility, and profitable operation. 

One among the complete 
group of SUPREME radio testers 
is the Model 504B Tube and Set 
Tester. 

• METER— large 4*tnch square-face me¬ 
ter, 500 microampere. 

• SPEED— push-button operated. 

• FLEXIBLE— simple, yet Universal 
Floating Filaments feature insures against 
obsolesence. 

• SIMPLICITY— roll chart carries full 
data for tube setting. No roaming test 
leads when using multl-meter—only push 
a button, 

SPECIFICATIONS 

DC VOLTS — tOOO Ohms per volt: 0-5-25. 

100-250-500-1000-2500. 

AC VOLTS — 0-5-10-50-250-1000. 

OUTPUT VOLTS. 0-5-10-50-250-1000. 

OhiMMETER. 0-200-2000-20 000 Ohms 
0-2-20 Megohms 
Condenser Check: 

Electrolytlcs checked on English reading 
Scale at rated voltages of 25-50-100-200- 
250-300-450 volts. 

Battery Test: 

Check dry portable "A" and bat¬ 
teries under load. 




SUPREME INSTRUMENTS CORP. 
GREENWOOD, MISS. 
U. S. A. 

"SUPREME BY 
COMPARISON ' 

See the complete SUPREME line, 
Write for new SUPREME eetaiogue 
No, 44h. 
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Do you Read 


the G-R EXPERIMENTER? 





; RAHCJt' 


flfJl/tiVf 


• The General Radio Experimenter is sent WITH¬ 
OUT CHARGE each month to scientists, en¬ 
gineers, technicians and others interested in 
communication-frequency measurement and con¬ 
trol instruments. It has been published continu¬ 
ously since 1926. Each month it contains eight 
pages of articles describing new G-R instruments, 
new ways of using G-R equipment, and numerous 
applications of a general engineering nature. 

Included in recent issues have been articles on 
such subjects as: peak-reading u-h-f-voltmeter; 
output systems of signal generators; new VARIACS; 
multiple photos with the Microflash; measuring 
lateral motions in a rotating system; new amplifier 
and null detector; constant waveform frequency 
meter; series and parallel components of im¬ 
pedance; improved megohmmeter for a-c oper¬ 
ation; a light source for microsecond photog¬ 
raphy, etc. 

To be placed on the mailing list to receive the 
Experimenter regularly, merely fill in, clip and mail 
the coupon below; or supply ALL of the informa¬ 
tion requested ... a post card will do. 

MAIL NOW! PLEASE FILL IN COMPLETELY 


TO: General Radio EXPERIMENTER, 275 Mass. Ave., Cambridge 39, Mass. 

Enter my COMPLIMENTARY subscription to the G-R EXPERIMENTER. 

Name (print).Company Name. 

Company Address. 

Street City and Zone No. State 


994 

Type of Business.Your Title 



BENERAL RADIO COMPANY 


Cambridge 39, 
Massachusetts 


90 West St., New York 6 


920 S. Michigan Ave., Chicago 5 


950 N. Highland Ave., Los Angeles 38 


















VERSATILE MEDIUM-MU TRIODE 

The Eimac 750TL is a medium- 
mu triode desigaed for high effi¬ 
ciency operation whether used as 
a modulator, oscillator or ampli¬ 
fier. This is an unusually versatile 
tube capable of many kilowatts 
of output. 

Successful high frequency op¬ 
eration of this triode is assured 
by unusually low interelectrode 
capacitances, heavy leads, and a 
big tough cathode. 

The chart below shows power- 
gain characteristics of the 750TL. 

As a Class-C amplifier, the 
Eimac 750TL will provide plate 
power output of 1750 watts with 
4000 volts on the plate and only 
53 watts driving power. 


At frequencies below 40 me, 
or as a Class-B modulator, the 
750TL operates at high plate ef¬ 
ficiencies, thus permitting r-f and 
a-f outputs of many times the 
plate dissipation rating. 


3^ KILOWATT AUDIO OUTPUT 


As Class-B modulators, a pair of 
Eimac 750TL's will produce a 
typical maximum-signal plate 
power output of 3500 watts, with 
only 30 watts grid drive. 


These big, powerful 750TUs are 
built for long,trouble-free service 
for a wide variety of uses. Many 
Eimac 750TL’s installed months 
and years ago are still going 
quietly and efficiently about their 
business. Why not ask Eimac to¬ 
day for a price and data sheet 
giving full details of this versa¬ 
tile triode. Naturally, there is no 
obligation. Eitel-McCullough, 
Inc., 1298F San Mateo Ave., San 
Bruno, Calif. Export Agents; 
Frazar and Hansen, 301 Clay St., 


GENERAL CHARACTERISTICS 

Eimac 750TL 

Filament: Thoriated tungsten 

Voltage. 7.5 volts 

Current. 21.0 amperes 

Amplification Factor (Average) ... 15 

Direct Interelectrode Capacitances 
(Average) 

Grid-Plate. 5.8 uijfd 

Grid-Filament.8.5 uiffd 

Plate-Filament.1.2 ujzfd 

Transconductance (lB=1.0amp.. 

Eb=5000. Ec=—100) . . . '3500 wmhos 

Frequency for Maximum Ratings . . 40 Me 

8ase.Special 4 Pin No. 5003B 

Basing.RMA type 4BD 

Maximum Overall Dimensions: 

Length. 17.0 inches 

Diameter.7.|25 inches 

Net Weight.2.75 pounds 

Shipping Weight (Average) . 8.0 pounds 


Follow the Leaders to 


THI COUNTERSIGN 
OF DEPENDABILITY 
IN ANY ELECTRONIC 
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